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oo BRIEF ASSESSMENT

The Green River Dam is a concrete arch dam 360 feet long and 97
feet high. This dam along with a 248-foot long and 23-foot high dike
located 1.4 miles southeast of it create an impoundment with a surface
area of 620 acres and normally containing about 17,520 acre-feet. This
reservoir ponds water from the 13.8 square mile hilly, forested, drain-
age basin. The dam is used for flow augmentation purposes by the Morris-

ville Water and Light Department.

Flows from the reservoir are normally regulated by a 6-foot diameter
"Dow" valve on a 5-1/2-foot penstock which connects to a 30-inch discharge
conduit. The spillway is a 60-foot wide ogee section in the center of
the dam. All flow released from the dam, whether from the 30-inch dis-
charge conduit or from the spillway, enters into an li-foot deep and 180-
foot long stilling basin impounded by a concrete gravity weir 79 feet
long and 18 feet high.

Based on the intermediate size and high hazard classification, in
accordance with "Recommended Guidelines for Safety Inspection of - Dams,"
the test flood for this dam is the Probable Maximum Flood (PMF). The
test flood inflow of 36,300 CFS (2,623 CSM) produced a routed test flood
outflow of 18,400 CFS which overtops the concrete arch by 5.5 feet and
overtops the dike by 0.5 foot. With water level at the top of the dam,
the spillway capacity is 2,600 CFS5 or 14 percent of the routed test flood
outflow.

The following significant conditions were cobserved:

1. The concrete is in good condition with scome spalling and a
few holes on the dam face.

2. Access gates on the dam crest and locks from the doors to the
intake valve house have been removed.

3. Seepage at the right abutment contact of the dam to the ledge
is still in evidence as was reported in 1953.

4. There were small trees and brush growing on the dike faces.



5.

The water level was so low that a complete assessment of the
seepage from the dike could not be made at this time.

The Green River Dam, overall, is in good condition, but is judged
to be in fair condition because of the overtopping potential of the
test flood. The dike is judged to be in fair condition based on pre-
vious inspection observations of a large seep through the glacial till
foundation. A detailed assessment and recommendations for remedial
action are contained in Section 7 of this report. In summary, it is
recommended that the following actions be instituted under the guidance
of a registered professional engineer qualified in dam design, within
one year of the receipt of this report:

1.

Repair fhe‘spalling concrete and holes found on the face of
the dam,

Replace the abutment crest access gates and provide vandal-
proof locks on the valve house doors.

Cut the brush and small trees from the face of the dike on
an annual basis.

Monitor and record the quantity of seepage at the right abut-
ment contact. '

Reinspect the dike when the water level is at its normal level,

Prepare a formal warning plan and round-the-clock surveillance
system duriag periods of unusually heavy precipitation or high
project discharges,

Prepare a detailed hydrologic¢ and hydraulic analysis of the
spillway capacity and evaluate the ability of the dam to with-
stand overtopping. '
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This Phase I Inspection Report on Green River Reservoir Dam and Dike

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I Inves-
tigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314, The purpose
of a Phase 1 Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam.is based upon available data
and visual inspections. Detailed investigation, and analyses in-
‘volving topographic mapping, subsurface investigations, testing and
detailed computational evaluations are beyond the scope of a Phase
I Investigation; however, the investigation is intended to identify
any need for such studies. :

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team, In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numercus and constantly changing internal and external conditions, and
1s evolutionary in nature, It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
" and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. 1In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm
- runoff), or fractions thereof. Because of the magnitude and rarity
of such a storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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NALLUNAL WL LoD Ll LU L INUuidag
"PHASE 1 INSPECTION REPORT
NAME OF DAM: GREEN RIVER RESERVOIR

SECTION 1 - PROJECT INFORMATION

1.1 'Gcneral

a. Authority

Public Law 92-367, August &, 1972, anthovizad the Seevatany
of the Avay, thraugh the Qv of Bapfaenag 00 fuitlate o
National Urogram of Dam luapeat fon throughout the Uulted
States. The New England Division of the Corps of Englncers
has been assigned the responsibility of supervising the
inspectien of dams within the New England Region. Dufresne-
Henry Engiﬁeering Corporation has been retained by the New
England Division to inspect and report on selected dams in
the State of Vermont. Authorization and notice to proceed
were issued to Dufresne-Henry Engineering Corporation under
a letter of November 20, 1978 from Max B. Scheider, Colonel,
Corps of Engineers. Contract No. DACW33-79~C-001l0 has been
assigned by the Corps of Engineers for this work.

b. Purgdse

(1) Perform technical inspection and evaluation of non-
federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely
manner by nonfederal interests.

{2). Encourage and prepare the states to initiate quickly
effective dam safety programs for nonfederal dams.

(3) To update, verify and complete the National Inventory
of Dama,

1.2 Description of Project

g. Location

The Green River Reservoir Dam is located in north central Vermont,
44° 37.5' N latitude and 729 32.0' W longitude, approximately

34 miles northeast of Burlington. The dam and most of the
impoundment are located in the Town of Hyde Park, Vermont. A
small portion of the impoundment to the north is located in

the Town of Eden, Vermont. Vehicular access to the dam is on
unimproved town roads originating in Morrisville, Vermont.

1-1



b.

Description of Dam and Appurtenances

Green River Reservoir Dam is a concrete arch dam 97 feet high,
360 feet long, 23.6 feet thick at the bottom and 7 feet thick
at the crest, The radius of curvature of the arch is 150 feet.
A spillway section is located near the middle of the dawm, The
spillway section is 60 feet long and 5 feet high. A 5-1/2-foot
diameter penstock with headgate releases water from the intake
near the bottom of the dam. The 5-1/2-foot penstock is pres-
ently capped, and water is piped into the 2-1/2-foot bypass pipe
where it is discharged into the stilling pool at the base of

the dam. The headgate, the penstock and the outlet gate on the
bypass are housed in separate valve houses located below the

dam adjacent to the stilling pool. The stilling pool is created
by a small concrete gravity dam approximately 180 feet down-
stream from the toe of the main dam.

An earthen dike is located approximately 1.4 miles to the south-
east of the main dam at 44° 36.9' N latitude aad 72° 30.5' W
longitude. The dike is 248 feet long by 23 feet high and has
an impervious core with cutoff trench.

Size Classification

The Green River Reservoir impounds 20,000 acre-feet of water

to the top of the dam. The dam is 97 feet high. In accordance
with the guidelines, dams with a storage volume of between
1,000 and 50,000 acre-feet and/or a maximum height of between
40 and 100 feet are classified as intermediate in size. Green
River Reservoir Dam is therefore classified as intermediate in
size.

-

Hazard Classification

If the Green Rivér Reservoir Dam were to fail, a flood wave
with 103,000 CFS and 50 feet high would be released. At the
first impact site 8,000 feet downstream, the flood wave would
be 45 feet high or 29 feet over the ground in the adjacent
flood plain. This would completely destroy two homes and a
trailer. There is little valley storage between the first
impact site in the Village of Garfield and the next impact
site 15,000 feet downstream which would involve a flood depth
about 18 feet over Vermont Highway 15, or a total wave height
32 feet. This would destroy three more homes and move a sig-
nificant amount of debris from a nearby auto salvage yvard into
the Lamoille River. The £flood wave would continue down the
Lamoille River 15 miles downstream. It would damage some
property in the Village of Morrisville and flood some 28 struc-
tures in the Village of Johnson. Therefore, this dam has a
high hazard classification.

Likewise, if the dike were to fail under normal conditions an
initial discharge of 3,190 CFS would result. After traveling
through the Zack Woods Pond and being routed through Perch

1-2



" Pond a flow of 2800 CFS would remain. As the wave reached the

g-.

confluence with the Wild Branch of the Lamoille River it would
destroy one house located there. Therefore, the dike has a
significant hazard classification.

Ownefshig

The Green River Reservoir Dam was constructed for and is owned
by:

Village of Morrisville
. . Water and Light Department
- Morrisville, Vermont 05661

Operator

‘The operation of the dam is supervised by:.

Morrisville Water and Light Department
Mr. Robert Page, Superintendent
Morrisville, Vermont (5661

Telephone: 802-888-3348

Purpose

The primary purpose for which Green River Reservoir was con-
structed was to provide water storage to be used to generate
power at several hydroelectric power stations along the Lamoille
River. In addition, it was planned to construct a new hydro-
electric genevatring plant at the dam. This plant was not con-
structed.

Additional purposes or benefits of the dam which were mentioned
at the Vermont Public Service Board Commission hearings held

. November 14, 1945 include improvement of the recreation and

scenic aspects of the area, flood control, maintenance of low

. water flows and improvement of employment opportunities in the

region during the construction period.

Presently the dam serves to store water which is released in
the winter to maintain flow to several downstream power gener-

.ating stations.

Design and Construction History

s

Documentation of both the design and construction of the dam

. .and dike are available, as well as a 1953 inspection report.

':'Design of the dam and dike was done by Charles T. Main Inc.,

i 50utheast Tower, Prudential Center, Boston, Massachusetts 02199.

The design began in June "1944 and was completed in January 1946,



The Vermont Public Service Commission Hearing was held on
November 14, 1945 and resulted in a finding of public good
and authorization for construction.

Construction began in April 1946. By September of that year

the dike was completed, much of the impoundment cleared and
most of the rock excavation at the main dam completed. During
October concrete pouring began. No concrete was poured during
the winter of 1946-1947. Work began again in April 1947 and

the dam was substantially completed by October 1947. "As-built"
plans of the construction are available.

Information on the design and construction of the dam is con-
tained in.the Vermont Public Service Board, Case File #2295.

Normal] Operating Procedures:

Operating procedures for this dam consist of adjusting the flow
from the reservoir via the headgate on the penstock. No other
operating procedures are necessary. A more detailed description
of the operation is contained in Section 4.

1.3 Pertinent ﬁata

A

Drainage Area

The total drainage area for Green River Reservoir is 13.8 square
miles of forested, unimproved, hilly land ranging in elevation
from 1,854 at the top of McKinstry Hill to the reservoir which
is normally at elevation 1,220 or below. The reservoir is so
large that five streams with individual drainage areas of 4
square miles or less drain directly into the pond. The soils
within the drainage area are well drained 1oamy soils with
mostly shallow hardpan on bedrock

Discharge at Dam Site

Flow may.leave the reservoir either over the 60-foot long ogee
spillway at elevation 1220 or through the 5-1/2-foot diameter
penstock and 30-inch bypass regulated by a '"Dow" valve.

(1) Outlet Works

5—1/2 foot diameter penstock to 30-inch bypass, 1nvert
- elevation 1145.

(2) Maximum Known Flood at Dam Site

There are no records of flood flows after the construction
of the dam. The highest flow recorded prior to the con-
struction of the dam was 2,000 CFS for 18 square miles at
U.8.G.S. gauging station No. 2910 operated in Garfield
intermittently from 1915 ko 1932. i
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{(3) Ungated Spillway Capacity at Top of Dam

2,600 CFS at elevation 1225.

(4) Ungated Spillway Capacity at Test Flood Elevation

8,100 CFS at elevation 1230.5.

-~ (5) Gated Spillway Capacity at Normal Pool Elevation

- Nog applicable.

* Gated Spillway Capacity at Test Flood Elevation
Not applicablé.

Total Spillway Capacity at Test Flood Elevation

100 CFS at elevation 1230.5

a1

L

Wi
)
4%

1,207

‘ . Not applicable.
szta;"1u69rt Diversion Tunnel

Not applicable
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DAM DIKE

(7) Design Surcharge (original design)

Not available, ‘ Not available.

(8) Top of Dam
1,225 1,230

{9) Test Flood Surcharge

NN
1230.5 1230.5 . |

d. Reservoir ‘ l

(1) Length of Maximum Pool

19,000 feet.

(2) Length of Recreatien Pool

19,000 feet.

(3) Length of Flood Control Pool

Not applicable,

e. Storage (acre-feet)

{1) Recreation Pool

17,520 acre-feet.

(2) Flood Centrol Pool

Not applicable.

(3} Spiliway Crest Pool

17,520 acre-feet.

(4) Top of Dam
20,360 acre—feet.

(5) Test Flood Pool ) I

24,660 acre-feet. I




f. Reservoir Surface (acres)

(1) Recreation Pool

620 acres.

(2) Flood Control Pool

Not applicéble.

(3) Spillway Crest
620 acres.

(4) Test Flood Pool

700 acres.

(5) Top of Dam

680 acres.

g. Dam
(1) Type
Concrete arch.
(2) Length
360 feet.
(3) Height
97 feet.

(4) Top Width -

7 feet.

(5) Side Slopes
Not applicable.

(6) Zoning
Not applicable.

'(7)' Impervious Core

Not applicable.

Dike
Earth embankment.

248 feet.

23 feet.

20 feet

Upstream - 1 on 3
Dovmstream — 1 on 2.5

Not applicable,

The impervious earth core
runs from a top elevation

of 1228 where it is 6 feet
wide to the ground elevation
of 1207 where it is 20 feet

wide.




Dam ’ Dike

(8) Cutoff
The iwmpervious core
Base is keyed into unweathered rock. continued below
original ground to a
hardpan foundation
layer, approximate
elevation 1200.

(9) Grout Curtain

‘Waries, 12-24 feet below concrete Not applicable.
foundation. -

h. Diversion and Regulating Tunnel

Not applicable.

i. Spillway - At Dam ‘ At Dike
. {1) Type
Ogee weir. Not applicable.

(2) Length of Weir

60 feet. Not applicable.

(3) Crest Elevation

1,220, Not applicable.
(4) Gates
None. Not applicable.

(5) Upstream Channel

Reservoir. Not applicable.

(6) Downstream Channel

Plunge/stilling pool. Not applicable.

-

j- Regulating Outlets

Dam: A 5-1/2-foot diameter conduit penetrates the base of the
dam. There is a box intake, grated, at the upstream face of
the dam which is the intake for the conduit. On the downstream
* face of the dam is an intake valve house in which the conduit
terminates. Flow in the 5-1/2-foot conduit is controlled by a
6—-foot diameter "Dow" valve located in the intake valve house.

1-8




Downstream of the valve is a “"Y" connection into a 30-inch
discharge conduit:. This conduit travels underground to the
cutlet valve house where it is valved by a 30-inch "Dovw"
valve. The 30-inch conduit then discharges into the stilling
basin. The 5-1/2-foot leg of the V-conmection was originally
designed to act as a penstock to accommodate power generating

equipment. However, no such facilitiez were ever incorporated.

Thus the 5-1/2-foot leg of the connection remains capped. The
outlet discharge capacity is about 370 CFS,

T
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2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

Design

Design computations were not readily available. “As-built®

"drawings and construction records were kept during the con-

struction of the dam. This information is available at the
office of Charles T. Main Inc., Southeast Tower, Prudential
Center, Boston, Massachusetts, and contained,. in part, in
Appendix B. -

Construction

Construction on the dam and dike began in the spring of 1946,
The dike was completed in September of 1946 and the dam was
finished in Octcber of 1947, The contractor was 0. W. Miller
and Company. Records indicate that the materials and methods
of installation were monitored by the engineer, the owner and
the Vermont Public Service Commission. Construction records
are available from Charles T. Main Inc. and from file #2295 of
the Vermont Public Service Board.

Operation

Operation of the dam is minimal, consisting only of adjusting
the headgate to contyrol discharge. The operation is performed
by the Morrisville Water and Light Department.

Evaluation

a. Availability

“"As-built" plans, design and comnstruction data are available

as noted in 2.1 and 2.2 above.

b. Adequacy

Sufficient data are available for a Phase 1 inspection.

c. Validity

The available engineering data are considerad valid on the
basis of the visual inspection.



SECTICN 3 -~ VISUAL INSPECTION

3.1 Findings

a.

General

" The on-site inspection of Green River Reservoir Dam was con-~.

ducted on April 30, 1979. On the day of the inspection the
water level in the reservoir was 12.5 feet below rhe crest of
the dam. Both the dam and dike were found to be in good con-
dition., No emergency conditions were noted during the in-
spection.

Dam

Green River Reservoir Dam is a medium sized concrete arch dam.
The inspection of the dam was begun on the left abutment and
ended on the right abutment. In most areas the concrete
appeared in good condition, with minor spalling and efflorescence
vigible randomly on the crest and dowvnstream face of the dam
(refer to photographs 1, 2 and 4). The first section of the
crest, left abutment, evidenced general surface spalling (see

photo 8}.

There was evidence of the base plates for fence gates on both the
left and right ends of the dam crest. The gates have apparently
been removed and the lock damaged on the gatehouse door. There was
a ladder on the upstream face of the dam which provided access

" to the intake when the reservoir was drawn down. This ladder

has been extensively damaged by ice and is, for all intents
and purposes, not usable.

The concrete on the spillway control section appears in excellent
condition with only one minor area of spalling to the right of
the center construction joint. A few small holes were

observed on the downstream face. As seen in Photo 20, a small
clear flow of water was coming from one of these areas approxi-
mately 60 feet from the left abutment contact.

N . ‘ . T
Minor seeps occur in general all along the right abutment inter-

face, but no signs of structural impairment were evident. At
approximately half-way. down the right abutment clear water was

'flowing from a joint in the rock approximately 20 feet dowm-

stream of the dam, but flow was not excessive (see Photo 19).
There was only 2 small wet area with no observable flow on
the downstream side of the left abutment.

The plans and specifications indicate a grout curtain was to
be formed by drilling and grouting the rock under pressure,

Some evidence of these grout holes remain on the downstream

side of the right abutment,
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A natural rock channel forms the downstream discharge for the
dam. Photo 10 illustrates this channel and shows the weir con-
structed to form a stilling basin below the spillway. The 79-
foot long by 18~foot high gravity concrete weir is in good con-
dition with only minor spalling on the discharge face.

The dike comprises a rolled earth fill structure with an im-
previous core built from select impervious borrow material.
Both upstream and downstream slopes are protected with stone
riprap. There is no spillway in the dike. Photo 1l illustrates
the general appearance of the dike; Photo 13 shows the upstream
face and Photo 14 shows the downstream face. Photo 13 illus-
trates the terrain below the dike. Due to the low reserveir
water level, no evaluation could be made of seepage through

the dike, which was alluded to in the operating records. As
can be seen from the photographs, the dike itself appears in
good condition, even though some brush and small trees have
been allowed to grow on the slopes.

Construction plans and specifications indicate an upstream slope
of 3 to 1 and a downstream slope of 2.5-to 1 with a crest width
of 20 feet, The specifications required installation of a
filtered underdrain below the upstream portion of the dike, but
this is not shown on the plans provided.

Appurtenant Structures

The outlet valve house (see Photos 5 and 6) appears in good
structural condition. Some leakage from the valves was evident,
as illustrated in Photo 23. The outlet conduit was flowing
full so it could not be inspected. '

Immediately downstream from the Green River Reservoir Dam is a
stilling basin with a concrete dam and spillway, as shown in
Photographs 1 and 10. The stilling basin is formed from the
natural channel and the concrete dam spanning its width. Both
the basin and gravity dam are in good condition.

Regservoir Area ' :

The reservoir area consists of IapprOXimately 720 acres and
serves to provide water storage for several power generating
stations located along the Lamoille River. The banks of the

inmpoundment area are well forested and there are no signs of
~erosion, sloughing or slope instability. '

Downstream Channel

3

The downstream channel, as shown in Photograph 10, is a natural
channel formed from rock. It is in good condition with only a
few trees overhanging into it.



3.2

Evaluation

Seepage, spalling and efflorescence at the main dam appear minimal
and do not appear to impailr the safety of the dam. Access ro the
intake structure is needed before an inspection can be performed
within the structure itself. Inspection of the outlet structure
revealed a valve stem gland that needed repacking to stop the
existing leaking condition. The dike could not be evaluated fully
due to insufficient head., The visual inspection did not disclose
any obvious problems with the dike, but a complete assessment should
awalt additional inspection at a time of high reservoir level.



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

T i e Tt % i e b e

The established operational procedures for Green River Reservoir
are for flow augmentation releases to downstream hydroelectric
- plants. The water level is maintained 35 feet below the spillway
crest during the winter and then brought up to within 3 feet of
the spillway during spring runoff. DMorrisville Water and Light
‘ Department operates gate valves under the direction of Central
Vermont Public Service Corporation's power needs.

4,2 Maintenance of Dam and Dikes

The existing maintenance of the dam consists of weekly inspections
and repairs as required, including general clean-~up and removal of
debris. Brush on the dike embapkment is cut every year or so.

4.3 Maintenance of Operating Facilities

The machinery and valves are maintained in good operating condition.

- e R RAMGTUT AL P AT o A

4.4 Degcription of Warning System in Effect
None exists for this dam.
4.5 Evaluation

+ The operation and maintenance of the Green River Reservoir are barely
£ adequate to maintain a safe and workable facility.due to the diffi-
culty of accessing the intake structure and the neglect in replacing
the fence and gates at the dam abutments and maintaining security

at the gatehouse.




5.1 Ewvaluation of Features

SECTION 5 - HYDRAULIC/HYDROLOGIC EVALUATION o BRSNS

e

b.

at Garfield which operated intermittently from 1915 - 1932.

General

The Green River Reservoir is a high surcharge storage —. low, .
spillage type dam. The concrete arch dam is 97 feet high and
360 feet long with an ogee spillway 60 feet long and 5 feet '/
deep in the center of the dam (see Photo 1). A dike located’
1.4 mlles southeast of the dam is an earth embankment with %
impervious core. This reservoir was built as a storage prOJect
for flow augmentation to downstream hydroelectric projects.-:
It is also used for recreation with wilderness camping, flshlng
and swimming permitted around the reservoir. s

Design Data

There is no readily available design data.

Experience Data

The maximum observed water level at Green River Dam has occurred
during the early season snowmelt runoff with 5 inches of water -
measured over the spillway {(elevation 1220.4). Prior to the

construction of the dam, the November 1927 flood had a flow of
2,000 CFS at the site of U.S.G.S. gauging station number 2910

Visual Observation

The wisual inspection of the dam revealed some spalling of the ~
concrete on the dam crest near the left abutment and a few rat . ;
holes on the face of the dam. The 60-foot long ogee weir which 7
serves as the spillway was in good condition with no debris in
evidence. The stilling pool below the dam has retained some
debris and the weir controlling the pool has sustained a small
amount of spalling on the downstream face.

The control valve on the 5~1/2-foot diameter penstock has a
leak at the packing gland on the operating stem. The bypass
valve could not be inspected because the lock on that valve
house door was damaged. '

.

Test Flood Analysis

The Green River Reservoir Dam is classified to be an intermediate
size dam with a high hazard rating; therefore a Probable Maximum
Flood (PMF) was selected as the test flcood. The computations



of the test flood were carried out by breaking the drainage
basin into six subareas and using a computer program, HEC-1,
and flood routing the test flood through the resérvoir. The
input data computations and results are contained in Appendix

D of this report. The relatively large reservoilr area offers
significant flood regulation for the 14 square mile drainage
area and therefore the test flood inflow of 36,300 CFs (2,623
CSM) produced a routed test flood outflow of 18,400 CFS. Since
the existing spillway capacity of 2,600 CFS is only 12 percent
of the trest flood, the dam would be overtopped by 5.5 feet at

a test flood elevation of 1230.5." The resulting overflow would
erode trees and possibly damage the valve houses. Meanwhile,
during the routed test flood ocutflow the dike would be over-
topped by 0.5 feet.

{1) Dam Failufe Analvysis

1f Green River Reservoir Dam were to fail with the water level
at the top of the dam, a flood wave with 103,000 CFS and 50
feet high would be released compared to the spillway capacity
of 2,600 CFS which is equivalent to the Flood of Record. Due
to the dam height, greater than 90 feet, there would be little
difference in the impact of the dam failing with the reservoir
at the spillway crest or the top of the dam, Hence there could
be 2 sudden increase in river levels from normal stages to the
dam break flood wave.

The flood wave would travel 8,000 feet to the first impact site.
The flood wave at this point would be 97,500 CFS and approxi-
mately 45 feet high., This would completely destroy two homes
and a trailer (see Photo 16). There is little valley storage
in the next 15,000 feet to the second impact site, A flood
wave approximately 18 feet over Vermont Highway 15, or a total
wave height of 32 feet would destroy three more homes and move
a significant amount of debris from a nearby auto salvage yard
into the Lamoille River. The flood wave would then continue
down the Lamoille River to the Village of Morrisville.

At Morrisville it would pass over 2 dams. At the upper dam
the water would be 14 feet high and flowing at the rate of
66,600 CFS which is 80% greater than the Flood of Record,
November 1927. At the lower dam the stage would be 18 feet
and the flow 51,500 CFS. This flood wave would be 4 feet
higher than the 1927 Flood at this point.

The next impact point would be the Village of Johnson. The
depth of flooding is estimated to be between 6-15 feet over
the ground in the Village area. Twenty-eight buildings, many
of them residences, are likely to be affected. The peak flow
is estimated to be 28,000 CFS when it passes through Ithiel
Falls Gorge.

The valley storage below Ithiel Falls would gradually diminish
the flood wave so that it would be contained in the channel by
the time it reaches Cambridge Junction.
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(2) Dike Failure Analysis

If the dike at the Green River Reservoir were to fail under
normal conditions an initial flow of 3190 CFS would result
acting in a wave approximately 7 feet deep. This water would
pass through Zack Woods Pond into Perch Pond, which after
routing would result in a flow of 2800 CFS5. From Perch Pond
the wave would enter the Baldin Brook and continue down this
brook until it reached the confluence with the Wild Branch of
the Lamoille River. Here a single house would be endangered
by a wave approximately 7 feet deep. After entering the Wild
Branch of the Lamoille River the flpod wave would represent a
‘10-year flood. However, due to the volume of water available
in the reservoir the breach can widen before the water level
will drop significantly., The flow down Baldin Brook would
increase to 5200 CFS which is comparable to a 100-year flood
on the Wild Branch of the Lamoille River. Either flood wave
would be on the order of 8 feet deep and 300 feet wide on the
Wild Branch based on data available from an ongoing Flood
Insurance Study for the Town of Wolcott, Lamoille County,

Vermont.

5-3




6.1

SECTION 6 — STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

The visual inspection did not disclose any immediate stability
problems in either the dike or the dam. '

b. Design and Construction Data

The available data indicates a very stable configuration of
the earth dike in terms of its width to height ratio. The
design and construction data available are not sufficient for
a formal stability analysis of the concrete arch dan.

c. Opefating Records

The operating records contain no indication of dam instability,
but they do contain reference to excessive seepage through the
dike at times of high water (1553 dam inspection).

d. Post-Construction Changes

The available data does not refer to any known post-construction
changes in the dam or the dike.

e. Seismic Stability

The dam is located in Seismic Zone 2 and in accordance with
the recommended Phase I guidelines does not warrant selsmic
analysis,



SECTION 7 - ASSESSMENT, RECOMMENDATIONS/
REMEDIAL MEASURES

7.1 Dam Assessment

a.

c.

Condition

Based on the visual inspection and a review of the available
data, the dam, overall, is in good condition but is judged to
be fair due to overtopping potential.

The low;reservoir level precluded complete assessment of the

condition of the dike. However, the dike is judged to be in

fair condition due to the observations in previous inspeétion
report of a large seep.

Adequacy of Information

The information available was sufficient for a Phase 1 lnspec-
tion, but not for a complete analysis of dam stability. Visual
inspection substantiates that the available information is
indicative of actual conditions.

Urgency

The recommendations given in Section 7.2 and 7.3 should be
carried out within one year after receipt of this report.

Need for Additional Investigations

The dike should be inspected during the next time of high water.

7.2 Recommendations

The following actions should be taken under the guidance of a
registered professional engineer qualified in the design of dams.

1.

2,

An inspection of the dike should be performed at high reser-
voir levels so that any seepage can be assessed and monitored.

The seepage at the right abutment of the concrete arch dam
should be monitored and recorded.

Prepare a detailed hydrolegic and hydraulic analysis of the
spillway capacity and evaluate the ability of the dam to with-

stand overtopping.

7.3 Remedial Measures

a.

Operation and Maintenance Procedures

The following items are recommended:
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1. A program of biennial safety technical 1nspectlons should
be instituted.

2. A formal warning plan should be prepared and round-the-
clock surveillance should be provided during periods of
unusually heavy precipitation or high project discharges.

3. The small trees and brush growing on the dike faces should
be cut. This area has been cut before and should be kept
free of such g1owth in the future.

4. To make the dam and valve houses safe from trespassers,
the gates at the abutment crest should be replaced and
steel covers attached over valve house locks to prevent
them from being damaged.

5. The spalling areas and holes on the dam and stilling basin
weir should be cleaned and repaired to prevent further
deterioration.

6. The packing gland on the operating stem of the "Dow" valve
on the penstock should be serviced te prevent that con-
dition from becoming worse and possible deterloration to
the interior of the valve house.

7.4 Alternatives

Not applicable,.
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VISUAL INSPECTION CHECK LIST



VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT __ GREEN_ RIVER _RESERVOIR ' DATE April- 30, 1979

TIME _10:30 AM — 2:15 PM

WEATHER _ Warm, partly cloudy

W.S. ELEv.l21235 U.S.  DN.S.

PARTY :

3. Walter A. Henry D-H. 6. .Peter Barranco, Vt. Water Resources Board

2. John R. Spencer D-H 7. Williai;: Pickens, Morrisville Water &
Power Company

3. Sherward G. Farnsworth D-H 8.

4, Gonzalo Castro GEL 9.

5. Rodger Gardner GEI 10.

PROJECT FEATURE . . INSPECTED BY REMARKS

5.

6.

9.

L0.




PLRIODIC INSPEC

TION CPVC LIST

april 30, 1979

PROJECT ___GREEN RIVER RESERVOIR DATE
PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION
DAM, CONCRETE ARCH ;
Crest Elevation I:T\ 1220.0 feet.
Current Peool Elevation 1212.5 feet.

Maximum Impoundment to Date
Surface Cracks
Conecrete Condition

Movement or Settlement of Crest

. Lateral Movement

Vertical Alignment
Horizontal Alignment

- Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or:
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toe

Embankment or Downstream Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vegetation

pone

None

bood.

Good.
Good.

Not
Not

Not
Not

Not

INot

17,800 acre-feet.

observed.

observed.

applicable.
applicable.

applicable.

applicable.

applicable.

None. ochserved.
None known.
None known.

None known.

applicable.

Construction joints.

Efflorescence, minor spalling.

Through base

Seepage at right abutment, 24 feet from
wegt. and below.
through rock downstream.

of dam and -




PERIODIC INSPECTION CHECK LIST

. PROJECT __GREEN RIVER RESERVOIR

DATE April 30, 1979

PROJECT FEATURE NAME
DISCIPLINE' NAME
g AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vértical Alignment

Horizontal Alignment

Condition at Abutment

Indications of Movement or Structural

Items on Slopes
Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toe

Unusual Embankment or Downstream
. Seepage '

Piping or Boils

Foundation Drainage Features

Toe Drains
Instrumentation System

Vegetation

. None evident.

Not: applicablel
None evident.:
None evident. °
Good.

Good

Good.

Not applicable.

No damage caused.

None evident.

Riprap, good.conditionm, at both upstream

and downstream slopes.

Toe covered with snow.

]
-1

Toe covered with sSnow.

Toe covered with snow.

Filter drain mentioned in spec but not

shown on sketch.
Toe covered with snow.

None evident.

Grass and small bushes, one inch stock at

a few locations.




PERIODIC INSPECTION CHECK LIST

PROJECT” GREEN RIVER RESERVOIR

DATE April 30, 1979

PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

QUTLET WORKS - INTAKE STRUCTURE
- : -

‘a. Approach Channei
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure ‘
Condition of Concrete

Stop Logs and Slots

None observed.

'{ Not observable, under water.



PERIODIC IHMSPECTIOW CHECK LIST

PROJECT _ GREEN RIVER RESERVOIR DATE  April 30,. 1979
PROJECT FEATURE . NAME
DISCIPLINE ' NAME-
AREA EVALUATED - CONDITION
OUTLET WORKS - CONTROL TOWER - Not applicable.

a. Conerete and Structural’
General Condition
Condition of Joints
Spalling
Visible Reinforecing
Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment '

Unusual Seepage or Leaks in Gate
- Chamber

Cracks

Rusting or Corrosion of Steel

"b. Mechanical and Electrical
' Air Vents

Float Wells .
Crane Hoist
Elevator
Hydraulic System
Service Gates ' ~1;
Emergency Gates
Lightning Protection System
Emergency Power System

Wiring and Lighting System




PERIODIC INSPECTION CHECK LIST

PROJECT GREEN RIVER RESERVOIR

DATE April 30, 1979

PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

QUTLET WORKS - TRANSITION AND CONDUIT

General Condition Sﬁ‘Concrete
Rust or Staining on Concrete
.'Spalling

Erosion or‘Cavitatipn
Cracking

Alighment of Monolith;
Alignment of Joints

Numbering of Monoliths

Not applicable




PERIODIC INSPECTION CHECK LIST

PROJECT GREEN RIVER RESERVOIR

DATE April 30, 1979

?ROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND
QUTLET CHANNEL

General Condition of Concrete
Bust or Staining |
Spalling

~ Erosion or Cavitation

Visible Reinforcing '

Any Seepage or Efflorescence

Condition at Joints
Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Good.

Minimal.

Nome observed.
None observed.
None observed.

Minimal efflorescence at left upstream

| corner.

Good.
At right wall (retaining wall).
Natural streambed, with stilling basin

controlled by downstream weir located 180
feet downgtream of spillway.

‘1Some trees.

Good.

!
1
H




PERIODIC INSPECTION CHECK LIST

PROJECT GREEN RIVER RESERVOIR _ DATE April 30, 1979
PROJECT FEATURE | o NAME
DISCIPLINE | NAME

AREA EVALUATED : -~ CONDITION

OUTLET WORKS - EMERGENCY SPILLWAY
WEIR, APPROACH AND DISCHARGE CHANNELS

a. Approa;h Channel‘ .| None observed.
General Condition
Loose Rock Overhanging Channel
'Treeé Overhanging Channel

Floor of Approeach Channel

b. Weir
General Condition of Concrete Good.
Rust or Staining ﬁone observed.
Spalling | Minimal at downstreém edge of weir.
Any Visible Reinforcing None observed.
Any Seepage or Effloreséence. ? None observed,
Drain Holes ’ " |Not applicable.
c. Discharge Channel : . |Natural stream, see outlet channel.
‘ | General Condition ; Exceilent.
Loose Rock Overhanging Channeli- ﬁone.
Trees-Overhanging Channel 1 None.
Floor of Channel . Natural streambed,
Other Obstructions : ﬁone




. PERIODIC IKSPECTION CHECK LIST

PROJECT GREEN RIVER RESERVOIR

DATE = April 30, 1979

PROJECT FEATURE  NAME
DISCIPLINE NAME
AREA EVALUATED

CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. BSuper Structure
Bearings
Anchor Bolts
Bri&ge Seat
Longitudinal Mémbers
Underside of Deck
Secondary Bracing
Deck |
Drainage System
lRailingsr
Expansion Soints
Paint

b. Abutment & Piers

General Condition of Concrete '

Alignment of Abutment
Approach to Bridge

Condition of Seat & Backwall

" Not applicable,




PERIODIC INSPECTICN CHECK LIST

" PROJECT __GREEN RIVER_RESERVOIR DATE April 30, 1979 .
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

RESERVOIR AREA

ST
-Stability of Shoreline

Sedimentation

Changes in Watershed Runoff Potential
Upstream Hazards

Downstream Hazards

. Alert Facilities

Hydrometeorological Gages

Operational & Maintenance Regulations

Good, close to dam,

Neone observed.

None gnown.

None known.

Homes both downstream of dam and dike.
None.

None.

Routine inspection by Morrisville Water
and Power Company.
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APPENDIX B

PROJECT RECORDS AND PLANS

CONTENTS

General Dam and Dike Information.

Inspection Report by Vermont Public Service Commission in 1953.

Statements by 1945 Consultant Engineer, H. K. Barrows.

Project Specifications by Designer - Chas. T. Main, Inc.

a.
b.
c.

Final Report by Consultant H. K. Barrows, February 27, 1948.

General )
Section IV -~ the Dam
Section V - the Dike

Green River Project Plans

d.

b..

Dam
i.
i &
ifd.
iv,
Ve
vi.
vii.
viii.

Dike

i.

-

General Plan

Borings

Grouting Plan

Layout Plan

Cross Sections of Concrete Arch
Vertical Construction Joints
Intake Valve House

Outlet Valve House

General Plan with Layout, Profile and Sectiom.
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X
LOCATION:
AﬁEA:

| CAPACITY:

_USE:

. ELEVATIONS:

LENGTH:
"DRAINAGE AREA:

KAXIMUM DISCHARGCZ UNDER

FULL HEAD:

~ CREEN RIVER DAM =

625 acras

320 f't.

; 1/ square miles

t 373 C.F.S.

'

TIMZ DISCHARGE FULL POND

"THROUGH GATE:

DIAYETER:
- THICKNESS:

CUEIC GONTENT:'
WEIR:' |

- .

: :DIKE:

PONDS FLOODED EY NEW LAKE:

}.

DATE OF CONSTRUCTION:

§ et e o o e e

S S

Y L4 days .. - ;

HMain gate

”‘10;300 yards

Length 79 ft.-
Feight 5 ft.

Length 248 £i,
Hoight 20 ft.

..+ Thickness at base

" Thickness at top

Elovation at top

o Gréat Pond

Clear u
. Doad :
Long
* Round
Kyde
Half Round

194641

a A I DD

At base 40 5.
At top 7 £,

| Town of Eden and Hyde Park, Vernmont

758 million cubic feat

Storage for Lamoille River Hydro Stations
Base of dam 1,115 ft. |

Brook 1,135 £5,.°

Spillway 1,220 £t.
Top of dam 1,225 f+.

728
Dischargs gate 307

150 ft.
20 fto *
1,230 ft.

S [}
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_INSPECTION REPORT
ON
Green River Dam

. i A At O ot A o eV T

epirhrem——

1. Date of inspection May L4, 1953 2, Water conditions Pond level 10 .

balow crest.
GENERAL DATA: e
/ . .

3, Location of dam Green River, btown of Kyde Fark.

. ;-
l!-o Owner and Opel‘ator‘ Village of ;I"lor'riSVille
) o P e it 8 S be T P N

5. Cheracterdlstic features of dam _Concrete arch dam 100 ft. hic™

{main section); earth dike 20 ft. high.

0., Other related data {For details see writer's report of

Hay 3, 1951 and FSC csse file #2295)
ORSTRVATIONS: -

7. Condition of structure (Concrcte sscltion - observed lealare

of joints in two locations, some amoul of leakape at abutmen’

condition not seriously affecting structure.

Dike - Secepace conitinues as observed previously, no change

in stahility of section.

8. Condition of equipment Satisfactery

'3, Overatton _Satisfactory

10, Masintenance SatisTactory

- RVWM¥ARKS: :
Dam renains in an acceptavle condition.

o n o of o
tnepected by bin W Mo feged
- T

]




‘passed on the work. His report, contained in the case file,
‘indlcates that the structures were appropriately desigﬁed and

constructed,

Brief description of apourtenances

Both the dam and the dike of this development are
detailed in the casé:file by drawings, photographs and reports,
Briefly, these appurtenances are as follows:

The dam =~ 1s.a concrete arch structure on a
g ledge rock foundation in the main
river valley., Curved in plsen to
a 150 ft. radlusg it has.a ruaning
length of ahout 350 ft. and a max=
imum depth of about 100 ft. It has
“a btop width of 7 ft. and a base
width (at maxlmum section) of 23.0
ft. Centered In the river channel
13 & shaped overflow notch, 60 ft,
long and 5 ft, deep., A small con-
crete welr below the dsm provides
a stilling pool for falling water,
To the east of the splllway 1s an
intske structure and valve house
for low level contreol of discharge.

The dike - 1s an earth embankment closlng the
' rim of the reservoir at its south
easterly end., It is sbout 180 ft,
long and 23 ft, high. Its top
width is 20 f+. with the upstream
face sloping 1 on 3 and the downe
stream face 1 on 2,5. Both faces
*  are covered with 13" of stone ‘
riprap, A" core of impervious
material 1s keycd into the earth
foundation.

_ Ohservations at the dam

A full pond is well contalned by the dam. Sweatlng
joints were noted in two locations; also, some leakage through

the rock end abutments, However, thease had 11ttle slgnlficnnce{

- 2 e




Localized sPalling.of'the concrete surface at a
point néar thé base just west of the spillway was obseérved.
'This too 1s minor, The concrete dam, in.general, 3t11ll shows
an excellent finish. It is further preserved by a coating

. of a bltuminous material on its upStream face.
A stilling pool at the base lessens the possibility

of scour from flood discharges over the spillway.

Observations at the dike

Unlike the situation at thc dam site, a full pond
1éVe1 or any pond level in the upper reaches has an adverse
effect at the dike site.. The reservoir rim st this point,
consisting of a glécial deposit, proved to be not as tight
as anticlipated. Seepaée emerges from éhis material just below
the dike, the bulk appearing in the area shown in the
photograph below, With the higher pohd levels, water-filled

depressions and other ponds'in the vicinity fluctuate

accordingly..
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The seepage is estimated to be at least 10 cofes,
¥or the present, the owner has excavated a channel to drailn
this escéping water into Zack Woods Pond and eventually the
Lemoille River. | '

The dike itself appears to be”tight aﬁd stable.
Ample freeboard is provided to. secura 1t against overtopping.
‘Under existing conditions, 1ts safety depends on tha stabillity

of the foundetion.

Conclusions

. From these observations of full pond.level
.conditions at the Green Rlver storage development, it ray
be concluded thst: | '

(1) Behavior at the dam is within liwitq of
the design;

(2) Seepage is appreciable at the dike but
. 1s not, at present, an unstable condition since
'no pilping (transportation of foundatlon moterisl)
1s apparent. However, this defect should be
closely watched. It may require extensive
remedial measures or it may eventually seal
itself.

S o ]f, }/, c b
STEPHEN H. HAYBROOK
HYDRAULIC ENGINEER

delic\ser&ice Commission
Repc\{' t\ No. 20k
' MaYKB: 1951



Green River Project
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Graen iver Prolect

<he proposod Green alver frofect includes an 1CO
foot arohed ooncrete dsm located unon Green idver in tee Tovn
of Yyde Ferk,  gbout rour milec from the ontrence of the giroom
to the Leuoill; Wjver, .Jhe dmn will form & storaze reservolr

for nower use st hydro plents oy the Lown of lorrieville cun-

' ia0ipal power system and those of the vublic “lerotric _ight lo,
ryetem - 211 upon Lemoille liver,
y  B8m he proposnd Green aiver asm locoted in s nirrow sorze

f will ce 100 feet in maximum hei~zht of concrete mseonry erpd

curved in plen with & rsdius of 150 fest to the upstream'f&ce.
3

;P Its foundations will ve on solid ledge rock of good guelity,
It will include the following:-

{1} an ebutment section unon ther left {easterly)

i

3

i

]

; bank sbout 205 feet long (on *he curve) with ¢ height verring
i

; from sboat 10 to 100 feet - top at 31, 12E5,

{2) A spillwsy section spproXimetely in the wildle
| . of the dem, 60 feet long (on the curvej ené sbeut 100 feet in
height - crest st Z1, 1220,

(3) 4An spuiment section upon the riznt (weeterily ) D=Ll

ebout 145 feet long (or ihe curve) with & heignht verying Jron

: o Lomea e P
To 2 ZEETy Tl E7L ey -

ks

gbozt
{¢} 2 3 252 7
the eesterly sbutment gection neer tae spillwey to o8 used g &
penstock for & future power house, just below the degm, Irom
-~
ft.

' { s e == 1] Rl . o - — e
| tnip cive s &£ 17& .typass pipe will brenen Lo ferve I0Y rerervolr
LT R P

T __dischérge prior to the time the power noure 3s built,






Sraen River Urojsesot

The proposed Green aiver i'rolect includes an 100
foot srched coperete dam locsted unon Freen itiver in tre Town
of lyde Perk, ab&ét‘fcur milse from the entrsnoce of the gtresm
to the lLenoille ddver, .Jhe dan wil)l form & etoraze reservoir
for vroner use et hydro plents ol the .own of Lorrisvil;o mun-
fo1psl power system gnd those of the ruolic “leotric Lizht Co,
eyetem - Lil unon Lemoille Ziver,

Yem ‘he proposcd Green ajver cem loceted in & merrov forze
will ce 100 feet in maximum heiéht of concrete mesonry end
curveté in plan with &« radius of 150 feet to the upstresx fsce,
Its foundations will be on solié ledge rock of good quelity,
It %will include the following:-

{1} An ebutment section unon thr left {essterly]
benk about 2056 feet long (on the curve) with & neight verzing
from ebcuat 10 to 100 feet - top at Ll. 1225,

{2) A spillway section approximetely in the middéle .
of the dem, 60 feet long (on the curve) sna gbout iOO feet in
neight - crest at 21, 1220, |

{(3) 4n soutment sectior upon tne riznt {westerly) benk
gbout 145 feet'long {on ine curve) wita & height veryihg frone
ebout 10 to 100 feet; top at 11, 1225, | N

(4) 4 5 1/2 foot pipe C/o %1, 1148 will run throush
the essterly sbutment section née}_the spillvey to be used cs &
penstiock Ior s quEre power houss, Jjust below the dem. Hrom
thig vive & £ lje:gépass ﬁipe 21 11 mranc; to serve fqr reservoir

discherge prior to the time the power houre is built,



: (B} A 2t1lMng pool with conorets cpeen will be Luilt
below the gpillvuy Lo receive sny dieehu:ge over it or froo

the bypesa vive,

_ The totnl lenzth of dwm, %ill be sbout 400 feet; it
will be 7 feect thick st tne top und ahcut 25,6 feet st the bvere,
A study ol thie seotion indicetes that 4t ipg desiined
for & conerete nceonry compressive erch stresa of 40,000 lbse,
per 8q, foot throughout ite heirnt +hioh is in the writer's judg-
ment satisfectory snd safe, Arcn dams of this type end desizrn
are very dependable and never neove feiled étructuraily,us Ter
E8 known,
Dike At the divide near the south eseterly end.of the reser-
voir g dike ié regquired to prevert water overfloﬁing from the
dreinsze srea, <This will be cf earth 20 feet widé on top =t
E1"1220, with side slopes of 1 on 3 for the reservoir side and
lor 2 1/2 for the lend gide, Ihis tike will be 23 feet in

maximun height sbove ground level, snd heve s7% earth core of

PR

impervious masteriel with meximum section 6 faet wide ~t top,
El 1228 snd 20 feet wide &t ground level, end 2 fgit wide =%
the herd pen fcunéstion at sbout =1, 1200, &nd mili ve sbout f
180 foet lonz, |

Storeze Reservoir Dreineze srez st the éam is sdbout 14 Bq,

miles. The eres of the reservoir Iormed by Sreen Jdiver dan
will be about 625‘acres et gpillway level Z1, 1220 &nd stioreze
cenacity between F1, 1220 end 1150 »ill te svout 760 million
enbic feet or sbout 17000 mcre feet., This is the equivelent cf

ebout 1210 scre feel per s3. nile of (reincre eres or g Geotln



npoh that arén of anut 23 inoches or spproximetely e yeer's ev.
ercge run off, Thip is & very kigh dogree of sioreps Lund little,
if eny, water will noed to bto wested in operating the reservoir,
The reservoir sroe is mostly wood lsnd with spell tim-
bor « no fLerning units or moedbw lprd, It Yncludes geveral oonds
cend Bome'bbg\lend. Land ovned by the Tan of'xdrrieville is showmmn
on Ex, Yo, 3 end includes gn sres much lafger inen tart of the
resarvolir - ehevt 3/4 irn the ‘own ¢f Yyde Perk end the remsinpier
in the Town of Fden, There arc six or eeven gbsndones Terus
tnd no roew roefs will be required due to the reservoir se only
%ood rosés ore now in.thia ares, |

Effect cf Storere The hydro plents &nd developed hesés upon

Lamoille Xiver below the proposed reservoir ere se follows:

: ‘ - Jead

Plert Owner . Feet
lrorrisvilie Town o¥f Lorrisville 37
Cady's Fells do 46
Ygirfax Fells Public El, Lt, Co. &0
Clerk's Falla : do 41
Lilton ' do 5]
Woode Falls (proposed) - - do ) 50
Total o 349

The proposed future hydrc pvlert et the Freen River
regervoir will ve of 10C0 X.w, c&pﬁpcity unaer e hegc_of 65
feet, bringiné tne total hegd ur to 2l4 Teet.

it is plannéd te éventually congtruct & hish hesgd
hydro rlert or Green River to utjliéé the need bvetween the res-
ervolir snd ;gmoille Rivéf; “ne totel eveilevle fell ié coout

560 feet mostly in the 2.2 pile stretch to %erfisld, . Irnclnding

S
F] - -
Lorous~n

this there will eventuslly be soout 850 Font of rneed

wvnich the weter from tae reservolir will be veed,



Flood Capnoity of Dem Besed upon experience in the 1927 flood

8 maximm flow of 300 o,f.2, pPé6r Bq, mile mey ocour con Gréen
"River or 4200 ¢.,f .0, for the 14 gq, miles of dreineto arsu,
This wonld be & flood with about 8 inches rur off or only eo:ut
1/3 the reservoir cepacity, end would p;opably‘always 00 Abw

eorbed by the recervoir,

However assuming-a full reservoir &t the beginning_
of such a flood there would be sufficlent storuze cenacity sbove
spilivey level to reducé the peak flood flow from 4200 c.7.8.
to aveut 2100 c.f,8. The capecity of the €0 foot spillvey ie
sbout 26C0 ¢,f,8, 80 thet it ig entirely adequaté to hendle any

poasible fldod which msy ocour,

Town of lorrisville - Power Reouvirements, The [‘ocrrisville Poxer

eystem supplies eestern Lamoillle County, the 7illege of Stowe,
Esstern Magnesia Talc Co, in Johnson, &nd in vsrt to Hyde 2erk,
Johreon en@iWolcott.‘ | |

The two hydro plants - Lorrisville end Cady's Pslls -
huve g total‘cachity of 2400 i.w, but only evout 700 Z.w, of
firm'power during the low water se&soxn, and.;ower hge to be'pur-
chaned from the West Danville plent of the Green Mountein Pover
Corporation, Thig feils £t times due to an Pver¢oaded lire,

Ex, No. 11 shows thset 9ower‘require%eﬁts heve incressed
from 3 milljon X.w, irs, yeerly in 1925 to 7,5 millien E,w, “rs,
in 1945.and s grester rase of increaée is likely in vhe next

5 years Gve to increseging farm &nd domestic use cf power,

/|
‘I
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- 2he inoroease in firm power from the hydro plants due
to tho proposed reservoir will ve sovout 1 million X.w, hre, yesre
ly, ~“ho steps propossd to meot povwer requirements incliuds;

{1) Inptell 8 Diceel unit st Cady's ¥ells for
immediute help :

(2) Greon xiver desorvolr
{3) Po%cr plant ot base of resorvoir dsm
(4) Hizh head plent ¢t Lomoille River

poopearation with rublie Ulcetrie ILizht Lo, ~ 8iored reserveir

water vill be uged at the four hydro plants of the Zuplic Eleetrie
Light o, on.Lamoille #iver, whicn ia coopersting with “he Villexe
of Morrisville in the developing snd uee of freen River rescrvelr,
The power daman&a of Lhie company include the City of sZurlinsten,
Towm of Smanton; 850 farms end 4000 domestic customers ;nd &Te nNow
incressing sbout 10% sech year. | |

A8 Lr, 2eterson, their General wsn Jer, etated; "By co-
operetion with Eorfisville,water froa Green River casn te utilized
and turnsd irto Zood nower for the veovle of this northern cecticn,
Lost The estimated cost of Sreen iiver reservoir is 3350,000. in-
cluding dem, dike end clearing.

The cost of hydre pover is sbout 0,6 cent per ¥,w, Hr.
&8 oompared to purchesed power st 2 1/4¢ oper E,w, Ir,

In Gerersl No tillable ferm lend is flonpd b otne are-
vposed reservoir, It will fmevrove fecilities for vostinr end fisn-
ing a8 well es sceric gspects, It is & true censervstion mevsure
gnt will help to meintein the low weier flow snd incresse the
aveileble firm power st hydro plsuts upon Lemollle Hiver'oelow, wrd

lessen flood tendencies,
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' a It will inoreese tuxable values and provide ecployment

in Hyde Park and Edon while under oonstruction,
§frnctq£g§ In the Jjudpment ol the writer the Troen :iver
dam and reservolr and thely uppurtenant festnres, ue enovn upon
the preliminary plens filed with the Commiseion, orovide ece-
quately for the public safetly, end their approval is reccemeended
subjest to their incormorstion and review in the finished plens:
of the nroject, ¢nd the uase of the finished olsrg in coneiruc-
tion,

Green Ziver rroject will, in the Judyment of the
vriter, serve the public good, defined ae thet which shull te

for the greatsst banefit of the people of the State of Ver-

mont,




STECIFICATICNS
For
COASTRUCTION WORK AND MATERIALS
For Ths
‘ORAEN RIVER CTORAGS DAM & DIKE
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VILLAGE OF MOKATEY
GATER AND LIGHT DurAl
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ARCHITECT - '3 I'E¥RS
201 DEVORS ['I]'"’-.E 5T,
BGSTON 10, #ASS,

_ October 15, 1945
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I. EMIPAL
(a) Iupposa: _

Thess srosificsticns snd asconpanying documents, including the
Sraxings are intencod to cover the cnn"tructicn of tha Greea River Storage
Tam end bika for thy Jatsr and Light Deperiment of the Villege of Usrris-
villc, Yirment,

Gip Controagtbor shall do 2ll of thoe worl indicated in thoze
gpazifiesticne end on the ploag mﬂd such additiensl work sg may De necessary
to cempleto the dom oand avpurtsnaness R 8 substantisl and acceptable manner
end leave tha work in a neat and £ in~ebcd conwdition,

(b) Dosariptiun:

The steorago dam will be censtiructed aeross the Green River
‘gbout bk milce frem its confluence with the Lameille &wver. It 43 to be
located 1n the gorrsa about 1.2 nilas upstream frea the Garfield Bridge.

The site of the dam ig in the towmchip of Fyde Park end i3 about
S miles iroa the Morrisville railroad station.

Ivproved roads lesd from Morrisville te the Garfield Bridge,
part baing hard surface and part being eravel reads.

Frem ths Garfield Bridee there is an old %“ovm road of cne laune
vidth lezding up the valley passing the gorge abcoubt ¢ne half mils to the
east,

En old lopzing road, which has recently been improved to provide
access te trhe aite, runs freom the old iown road to the top of the gorge
8t the damsite.

The Zentractor weuld be expeated to do such work on this road

%o mika it suitzble for a censtruction raad.

Tre average flow cver a 1§ year period was abcut 27 c.f.s. with
a waxicum recordad flow ¢f abrut 110 c¢.f.3. The Ceatractor would ba
expected to construct znd raintain the necessary coffer dax and waterways
to orotect his constructicn work,

The 4am is te be a concreies arenxr type with 2 maxioum height of
sboat 10C foet, about 2hi feet thick. at the base and 7 feet thick at the
top-\

Tre approximate length of the dam, at the top, measured oa the
arc is abovi hiD feet. .

Thers is to be a hesdgate with racks and-a sfeel penstock through
the dan {0 serve a fulure pover plant to be const*uct 24 just dovwnstrean
frez the dan,

‘ This pensteck ig to be blocked off for future conreftwon to the
turhine,

A byozss pipe 30" di.ao ig to he tairen off from the side of thie
penstock to permit water at Dresent Y0 be draxm from Lhe sicrage reservoir
Tor uzw in the plants dosnstream snd for the future Typassing ~f water
around the tuedine., A 30" dia. slectrically cperated Lo ulve is to be
instailed near the dosnstrezm end of the bypacss pipe.  This pipe is to
difchargs into 2 pool cownstreza from the dam,

Tae 5¢ol is to be forumed by a small gravity dam about U0 Lfeet
dornstream from ihe toe of the storage damn,
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Tre diks 48 to be of sarth with s top width of 20 fest and & .
Jength on ‘:«:n of pouvab k) foat. '

Vhappsiinum kel ,-ze, sove the presont puriece ia cbhout 20 font.
L We enwcded Lo dnnervicas moveraald ahiat 13 fvob boloy the
Toooent SULland, WA COyn Wi J,l ve conntrucved of louervious patsvinl,
G opober moav cutsids of the Cora vill Lo of cuvorotsd placial ALY ond
Vol glepas will b riprsiicd to p:“mnh croshon.  «oo dize ia Josaled
ehout L-3/¢ wiles in a fouwamantorly direction (rog s dam Jocaticn,
and wear tho road from Gerfield to Graltoolry. i

II. ]Ja'l‘nl-.-a s
The Tolloxing general cirawin?o are & pa.r‘t. of thoase spacifications
and contaact.

Drawing Ya, Title
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Thasa drawines show che sporoxivate dimensicus and thaps of
the dem and rﬂldtnd stevctures and tha peneral areangenent of ell fsatures,
b additionsl dravdnge ug wny be rogqulred for the detalls of

the werk uill v furnished 1o the Ceatracter as requirad.  Sha Centractor
will not Lo Rald reseonsiole for ther curvectonss or “u*li’itﬂty of ino
drw..gg, tas the Conwrentos apzld koro a caresul chiscl ueen dizsnsiona and
duizila aa bt work proocwmessas, avl oov ecrors or discrogsncies digeovered
ohall be prozptly reporied to the Enodncars.

The Jentrseter will be furpnisaezd such additional copiles of the
dravirgs cnd sgeeificeiions as vay to regiired fer carrying out the worly,
not to suscead O zebs. daadilonal sots ey be secured al cest,

TIT. LIVES, CRADRES & LCCATTONS
(2) ihe Enginger #3111 give such lines, grades, and recasurements as
B2y be nasaszary o the proper prosocuticn of the weri and tke Centractor
shald xeop thie Fngimser Ixformed, a reazengble time in advence, of the
tire end places at which he intends to do work,. in order that lines and
grades way ba glven and nscossary measurements for record and payment may
te taken with a winizem of iucenvenience to the Engineer, or of delay to
tke Centractor; and the Contractor shall have no clains for davages or
oxtansions of lee on acccunt of dslays in ths givipg of lines and grades,
or destruction of such rarks and the conssquent neceusity for replacemsant.,
Vthenevar the Enzinesr finds it necessary to carry on khis
opzraticng a4t tizas when the work of the Contracter is not in progress,
the Centractor shall furnish 211 necessary services and assisisznca.
. o direct compensaticn shall be made Tor the cosi to the Comiractor for
any worlk or dslsy cccasioned by giving lines and graded, but such com—
pensation chall be ¢ensiderad as havirg been included in the prices sti-
pulated in the regular items of the coatract.

(b) - "henever, in the planz and specifications, or in the orders
glven thereundaer, there are given survey statioms, coordinztes, or similar
designations for the locetien of the work, it iz understcod that they are
approxinate only and no change of such designatlcng shall be rmzde the
bzsis of elaiimg for payment other than that provided in the regular items
of the contract.

A
IVv. ™WORK TO B2 DINE -

{(a) Scope)

The work to be dore includes tre furnishing of all labor, super-
vision, raterials, tcols and equirment, and doing all work raquired to
complete the dam, the dike ani appurtenant siruclures, as called for in
these spocifications and cn the drawings.

‘(b)Y Congiruction Procedure:
The consiructiion program shall at all times be subject to the
approval of the Engincer.
- The .capacity of the plant, ths sequence of operat*ons, and the
rethods of eperstion, shall ©e such as to insure the completion of the
wopk within the ceuirzet tine specifled,

S e
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) Gomapnta forming tha o oaley plug of thadiversion onening g1l aot
be plsced uabil the future poscy ntike and rack structurs ere comalated.

The Coalvactor shell eub <48 Lo aoorovel & selorula cutlining the
ortire jcb civingy the stariing ond complotien dates of tha various parte
of tae wori..
jie-ontira project must be cozpleted during the yeoar of 1505,

Ve RITER DIVITSION
(a) Descrintion:

“he Coatractor sholl construct and rointain all necaspary coffer-
damg, flumes ond othor divernien oud wrotective works end chall Instaldld,
raintain and czovats all pocaszary pumg and olhsr eoulnzint  reduired for
unwatering the site of tha rovk, ~nd mainieining the founiatican free froz
water durins tae timarrzouired lov constructicn.

' Ldivorsicn cponing 23 shown on the drawringe ghall be left
lirduphn the d:or Tor pagsing the flow of water during construction.

This opaning =nell be solidly £illed with cencrate after the future
pewiar intake, with racks, headgate and bypass valve, has been installed, the
tima of filling to bz subject to the anproval of the Engineer. The Contracter
shall e rerponzible for and repair any damape Lo the dam or other parts of
the work caused by flocds or failure of any part of the protective works
prior to acceptanse by the Villags. After having served ineir purpose, ihe
cefferdazs chall te ramoved to such a level as nay bs necessary to permit
Lhe vnobstructad [low of waler inlo the intake racks and in any case all
vcodea partz of the cofferdam ghill be removed and turned or ctherwisze

disposed of.

(b} ¥eagsurement and Payrment:
The cest of farniskhng 211 labor and materials and constructing

and removing coflerdams,diverting ths river snd any cther rork reguirsd by
this parzzreph eigept, the placing of concrete in the diversion opening
through the dain skall be included in the lump swrn bid in the schedule for
river divarsion.

One half the lump sum bid for river divarsion will be paid to
the Coniractor when the concrete inm the rain dan and the intake structure
iz completed to elevation 11£0, and the ramainder when the divarsien
.opening in the dam hes been £illed with concrete and 211 of Lhe temporary
structures used by the Centractor for divarting tne river have been
repoved to the satisfacticn of the Engineer.

VI. EXCAVATICH
(a) Classificatioca: A

Except as otherwiss providad in these specifications, all material

rerzoved fror excavation vill he neasured in excavation oaly to the neat
ines shown on the drawings or prescribed by the Eagineesr and will be
classified as follows- .
Rock Bicavation

411 solid rock in place which cannct he remcved until leosened
by blasting, berring or wedzing and all boulders or detsched prices of
g0l%d reck mora than 1/2 cubie vard in velvme. Ho material exonpt Leulders
and dotuchitg dDiases of 9134 rocr will bz glassed as rock oxsavation which
1s ot aciuxlily locsened by blastiag before removal, unless blasting is
prohibited, and barring, wedzing or similar methods are prescribed by the

. . iw . . S S e
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Dislntepratad lock
ALl Hleinteretad yook wilch can be efficiently removed by
oyaavatdre nosoaneey ard wLihont blasting.
Dol usavaticn
ALl eoft ocvarourden nct including disintegrated rock which can
be reroved by sloicirg or with excava ting rachinery,
Vo adatticrnl allowsnse over the vullt prices bid for excavation
will bo rads ca scecaat of sny of the naterial batnz wat or f{rogen,

=itingd . .
=it Cﬁ_y BnEn Prooo prosanticns gra

> mme’ s s e e b o e e 4 -
iz eITk ond itz -_--,,._,,;“\L

7 enail Ba razzised 37 otha Ccorrictor av
,u;*l in no cico e chrca, trinse—

inion Oynenile or oinsr explosives are
erigral, tha precautions taken to pravent

' o]
sogneried or wept. L
chall bo SHbJ“Cv {o the approval of tix2 Encineer, but the Uontractor
sbla for all injuries to or death of perscns, or damage to
propariy caused by blasting or edplosives. Electric blasting machines shall
be used tn a1l work.

(¢) Txeavation for Foundations:
1he excavation for the dam foundations shall be made to &

sufficient deptir to szcure foundation on scund ledgze rock, free from open
seass or ciher objecticnzl feasturea, Unusual precaution shall be taken to
preserve the roxk cubside of the linz of excevation in the soundest posszible
conditien, Blasting way be done only to the extent directed by the Ingireer
vith explosiwves of such moderate power and in such lccations as will neither
crack nor damage the rock outside of the preseribad excavation limits,
¥hanever, in tae cpinicn of the Engineer, blasting is likely to injure the
rock ucon or across which concrete 1s to be placed, the use of explosives
chall be discentinuzd and ths excavaticn completed by wedzing, barring ard
plcking, or other suitable methods. The excavation shell be roughly shaped,
as dirccted by the Engineer to approximatsly horizontzl steps, at least

~3 £t. high and sgparated by approximately horizontal planss. Special care
‘shall be tezken in excavating these steps to avoid shattering or damaging

the adjacent rock.

(d} Limits of Foundatiow EzCavatﬂg X3 e
‘ The earth and loosa rock saell 2é excavaited on “ihe steepest

practical slopes with the fcilcewing “OdlflcitLOﬁo There soft overburden is
encouantered the slopes shall not be less than 1:1 and the toe of the sicpas
shall not be less than 30" from the beginning of tha rock cut.

Yhere rock is enccuntered the slepes snall not be less than
3/:1, Solid rock shall ba excavatei as closs as nractieal, to the neat
lines of the siructura. The sofb orzrburdsn chall be remcved for & distance.
of 12 fest vpstrean and downsirear fircm tha face of the ceoncrets. '

fie drawings rafer + to  and show "scund rock” centours and
elevations deterwined froudiazmend d-iil core borings. There contours and
elevaticns were used in the design of the dan. The acluzl sound reck
€levation will be determined by tha Ingiveer after an ingpection of
- ‘excavaticn. .

5
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148, w2 Direm tva toce siwmdl nob ke Lroowkfillod. At tre

e of e tonarfil) saall be provided end grading shall Le
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Innnrnied matarials nob used for backfill ghzll bs disposed of

in a zonner ﬂ'i ut lecatirng ﬂn)ro?hﬁ by the fnsincere A1l £0011 Lainks
2hall be lecatod vhere ther vill nob 12;?:f¢:6 with tha raturel flcy of the
rivar er wilth the dizcharse {rom the outlat sate or spillway. SEpoil banks
shall ba lecaled wheore thnv whli ronautrant irem doe aspearance of the
siroucture o interfare witn the accossibillily of the structure for operation.
Spoil banks sk il ba levaled and trimmed to reasonsbly regzulsr lines end

tha Contracicr shall not be entitled to any additicnal ccrpenoation on
gecount of such refinemsnt. All cocbustible caterial such as irees, lozs,
brush or rcois required to be remcved {rom the eucavation fer the dam or othew
werks, or frox the sites of the spoil banks or otherwnise, shall be piled and
turned under the direction of the Engineer, The cost of disposing of all
excavated material that is wasted shall be included in the prics bid

for ths excavation.

ﬁ
devasiraan o
Gong o avoon
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(£} Yeasurenent and Payment:

Yeasurerent and payrent will be made to the prescribed neat lines .
¢f the excavation and at the wnit prices bid in the schedule, BSackfill wiil
bs measured for payment in plsce and paid for at the srice bid in the schedule,
Any excavation ouiside of tha limits prescribad which is reguired to be
backfilled chall be done by and at the expenss of the Conitractor.

ViI. FCUIDATICY PFEPARATTOH
{(a) Description: ' ,

After the sound rock elevation has bean determined and the
pinimm excavation reguired has bezn ccmpleted the base rocx shall be pre-
pared for the bulla*ng of thz dam,

The2 surface of ithe rock shall bz left rough so as to bond well with
the concrete, and vwhera necsssary shall be cut to rough benches or stcps as
directed by the Engincer to secura the reguired rougiiess. Care must ve
taken not to shatler or disturb rock foundaticnz umnecessarily. All loosaz
fragrenis, dirt and spalls mist Te removed from the rock surface before
concrete is poured., Vire brooms, harmers, picks or gtrearns of wsier, air or
steam or other effective means enall be used t9 clean the foundation.

{(b) Crouting Rase Rock:

The base rock underneath the dam shall be prevared by thorouzh
cemeny grouting. The purpose of tnis grout is to provide a water-tight
curtain below the dam along its upsirean face and also to providzs a uniferm
consolidated foundation for the dam, While the penreral scheme of grouting
to be e7nlursdl A pharmen the drawings, the denth and lezatiza of berines ig
Allustvasioe ondley and ey be difloreat when tae cxoxvalicn 15 made and Lhe
eiploraticn holes are drilled. -
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ha total nuzbor of m'out holes shall ba
3 Anmntton off 4hona

) flng ol #
‘ R BT .. r‘-:‘!%? g } f) '1'1. LT ™ e a-i
R S0 Ly Doarinonr, and tre ragird of
A a‘i.l 5/ ril‘ld t.w cores procerly presarvad,
F oLt 1. bewdnen Lhall exterd & minimm of 30 fost bolow
Sy ong, 1f i 1not 10 £2ab of the hole does nok
o o roct, tho Lole zhall be oxtsnded up to & dopth
C‘f: ’:_ . }
¢ of tas eroleovstion heles has twen gade, rrout bolos
TN Ji.ll faout

- dapth &1 e ppoinser may datorain
aith Jach: hemsers, or by any other mathod, cnd shall

»of 1-1/2 in,

Jding preuting, each hole =hall be thoroushly clearad

;2 to the bottom of the hols and cumping water through
san water is roturasd fremthe hole.

':uw flov ¢l el
cablisnzd, th: sumplng of water shall ba continued &t
5 end of which tize the hole shall be dried with con-

care.uullv roroved and the hole filled with grout,
vhaich shall be kept pumping until

Muzped, 3_:,,; 2d Vo tha grout pumd w
A cressure - o per 8Q in. g establlanad. The pregssure shall be
w-..nta“ﬂ_- i until tha hole rofusss to talke additional grout and

If this camnot be acconpliched, addiiicnal holas
Tzall by c'_.._4 the vicinity of the uwnsatisfsctory hole and shall be

~an 15 i = 3T,

mreuted iz - iy mAnNar.

.1._1 be Zrilled and grouvted 4n the sequencs shown cnm the
Erwings, A v e recemd shall be kept of the time each hole was crilled,
F=3u2d and grf znd also the amount of grout sdmitted during each 1G-
Zcte, interr f_n_kj, be recorded. :
s Crowr- the base rock shall be corposed of cement and water, or
Szee of. 2303 grzter, iz proportions to be determined by tee Engin\,era S
,1.4: &f‘ﬂ—’- 22 &n, and oF such fineness that 1007 will pass z scrs
inge Orwminger square inch, and 507 will pass a screenm with .;600 open-
be p:r Squarech, The gpparatus for mixing and plzeing tne grovt shall
Zort ;711"9 Arfrad by the Engineer and capable of mixing and stirring the
120 3 *b“go 2‘“ cirts, cou..ir".zau;; into holes at any dasirgeq pressure up 1o
t0 £log ff_' €3 in.1f dusing the grouting of any mrout hole) pgrout is found -
PO Fz‘o':z*j_g; a_“_mb holes in suiTicient quantity to <orissly interiare mith
rurily "'mpedc wion, or to cause loss of grout, such hiclss shall be tepo-
toft cpen 4o i‘; ¥re such cupping is not esseniial, ungrouted holes shalli be

“C“'tate uhe escape of air and water as the greut is foreed in.
schedule ¢§§°utlr‘nf base will bereid for at the unit price bid in the
1neicant 4o &f‘ 2iiinclude the cest of laver, rmaterial, plant and operation
ary piosed {n H&”‘“mJg«» Laterials for grout will bo measured dry as ihoy
or fractionsy gp;:‘?ﬁﬁl:"“;huh& ing pay h':;e-atlwill be neds for eachbbatvh
- 1 aciually force o ayne ‘

made for {;r'cur, Tost or mmsontng. nto the holes, Ho payuent will be

i



VITr. Co7rME
(a) & ooral Foedlvoooniss . )

Tapsrialy eud moincds of mixiry, placing, curfsg snd Linichdng
concrate riall b2 ac poecinicd ond recomtenided in FAscomssnosd Frectlcs end
Stangars doseiricaticas ror Lonoreie and ininforced Conciote® by tho jeind
rancrl of 4 ciTmintio corneloing regrarsoioiives o Arevicen Secioly of Clvid
En}incnrs, Arorloan Gosibsey Ler Testing Matspials, acd oihor ersanizations,
palishad S che Proessaings of the Azerican Uoclety of Civil Laglnosors in
tha Jums 1240 dssuo, ' : '

Concrete for all parts of the work shall be 30CCT cencrete,
{(b) Coucrete Hatorials and Proportions
Altarnata ®5% of the eforenontioned publication shall be follewsd
with additional stipulaticns as followas

Eetinatad . Min, Hax. lfax. Fines Approx,veizhts

2i-day Sacks Fatar Size - Apgg. ' Saturated Surface
Compressive (94 1b) per Aggo % Sluxp - Dry Apgregates
Strength ' Cement Sack Passing Total per sack of ¢eronb

ins per Cement {throt Agg. Fine Cearca

‘per cu yd Ring by In-  Agg. £35.
Sa In. Conorets Gal. Dia. Hgb. ched Ihse : T-3,
3000, 6.0 6-1/2 2-1/27 304 3 210 310

Cement shall be purchased from manufacturers approved by the Enginmcers.

Eaterials shall be carsfully seiected, of wmiform quality, and pro-
portioned to secure 23 nearly as possidble maximun demsity. Aggoregates shall
be graded so that the smaller pariticles {il11 the spaces betwsen the larger,
thus recucing the voids in tie aggregate to a2 pivirum,

The Contractor, in nis bid, shall staie the scurce of both [ine
and coarse aggregate upon which his bid price on congrete is bazed.

The proportions given above are subject to such modification as
will produce the most economical ccncrete possivle, having an ultimate
compressive strength at the ags of 28 cdays of 30030 lbs per sq in. The exact
proporticns to be used for tine differant parts of the work will be detler=
nined by the Field Enginser affer analysis and tests have bsen made of the
samples of accepied eggregates furaished by ths Conbracter. The Field Enyincer
sh2ll at {reguent intervals mzke such additicnal tests and anslysis of concrzta
materials and the resulting concrete and such changes in the proportions ss5 maoys
02 necessary to secure the required ccoacmy or strengta, ard the Contractor
ghall be entltlsd io no additional ccupensation becauss of such changes.

(¢} TUse of Vibrator
In addition to the strength requirerant, itv is essential that the
concrate be uniformly dense and free from segregation and honeycomb.  Suly
sufficient water shall ba usad to securs workabilily, as dsterminsd by the
Engineer, to flow properly initc place with thorough spading and working.
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In g 'ﬂfrzl,‘ eenndsinnsy cerremnomding to & alurn, not preater than 3 4n,,
ghatl by vasd, IV Lt rooioves afler tout that Lia contrete patorials are

qzi3 Laxb o asae controne crutot ba formed witicav the add of vidrators,
L TR fi' vl oor e tmed ro vk L v v iontd e nlaom Slaw

L T S s DU T T U A PRI AR SR S .t §
troe ovTsivd e v 3 0 e ool ehndd Bve & v ooinsy oV ASE dnza won
€C20 romowtor leed, niud &0l Clrostive wibrating racius euclh tuat insortions
are rogiircd not J-ooa inwa 12 48, cnard,

ML cmoorioe oowil te led't for g mintan r**icd of 15 rmirten
balforg wfoetic: ia or o Yoy efioreta portl nico e plszed eontirmsusls
emi dn soonouts v roa el L. Levora o s Ju".- 2 &J Low w2 oatiroinsd by

R oalonlrore oo endizdont Wl hos elnnoud o silew wsraiis® To bondn,
the corraler fooal o noarusied d the vce od 102 BoLILber, woiTn rathed
£h231 bz wooniiancd a4t oll tiuzpe Viiraling crell ba opllcd esly imsice

th: cancrzic n.t2i and ciall nst comy in -OﬂLdCu with the fera,

(d) Feo

1 rrencted thy
boldy of iha ¢-nowind oultihl: cavices to i101d u”'; ::t i3 : enwng of
Pasels tizht and in azouriets 1;;--vnta £31 forni3 snall bo wired cach tica
badore baing uvoad with suit~sle non-stratehing wire catislzctery to the
Engiraer, lstsl rods or sx:i¢“r davices v hold the feros will b2 allewed
in the structure vrevidzd prover m=ans are used to take ocut & periien of
each rod nesrest tha surfzcs, at least 2 in. in lencsth. All holas et after
rexoval of the rods shall ba filled Limediately and corpletely covered with
cexent rmortar end tha purface left ssosth 2ad in goed cencditicn, If wirs
tizs ave used thay shall be cut off closely teo the coneraie after the forms
&2 removad. Yocd forms £a2lil be wet thoronghly before placing eoncrate.
Tirzre forzs ave plazed in suificient wnits for continucus sarfazing, core
shall te exerciscd to szt the forzs tightly over the ¢omnleisd surfacs, s9

as to prevent ieakage of mortar from the conerets. Fercs shell be 12t in
Place vntil their renoval Is authorized by the Inoginear and shell then be
rexovad by the Contracior with care so & to aveid injury to the concrete.
Fermenent galvenized steel forms shall be furniszhed ard left in placs fer
a1l air vents in tha spillway. The cost of forms phall be included in the
prices bid for ccncrete.

{e) Defective Concrete
PDamaged conerzte from any cause or defesiive ennserte which shall
be found defectiva at any tize before the completion and acceptance ol the
work snall be removed #ad revlaced by the Contractor it no expense to the Omueva.

(£) Peinforeinz Steel

Reinforecing stazl shall be deformad ba=s rolled from intsrmediete
grade new billet steel, free frex rust, scale or ceatlings vhich woula tend to
reduce tha bond. Tie Comtrastor ghall furnish thz Enrinzar with dzvailed suon
drawings fer approval. Esinlercinzg bears shall be so secured that thery will
not be displaccd during the piacing of concrete.

Poroont for reirforcing steel will be mids at the unil piricas bid
in tha schedule, vhich price awall intludz the dzliiverad cost of the stoel aid
the cutiing, beniirg, plscing, wiring ond maintainiry of the szie as shorn on
the drawinzs or as directed by the Engineer,

N L T o o
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build in hiord :cnnl 1ifts approddmately § £t hizh, which lifts sksll be cade
in ome pouring.

(b) Ccncrete in Apron

Tha Jeundation of the aproa shall be carried to reasonably scund
rock into thich holzs shall be drilled LO inchas on centers for the pl:cmg
of vortieal 1 in. famoter dovels which =hall be ezbzddad at least 31-6" iato
sound roci and P“cuted, The gpron shall e 3000 1b concrats pcured in blesks
approdimately 12 I3 s“.\are aed 3t.6" thick, and reinforczd with 1 4in. e
bars 12 in. c¢n contars in beth directicne. This reinfercecsent shall te p- :.c;,i
6 in. bzlow the fi:is‘aad surfacz of the conerete,. "The joints batwsen adjucani
bloziza ahail be {illed with asvhaltic compound. NHo reinforcemant chiall
project thrcugh thess joints. :

Tha top aurface of the apron shall confory to the detailed drawings
which will be fumished by tbo Enginser and shall be intszrally finisihed with
steel trowels followmzd by a ®codzn flcat,

-
=3

(c) Ccncrete in Stairway .

- The concrete in the stairway shall be 3000 ib ccnerste built to the
lines and dimensions shomn on the drawings op prescribed by thz Znginser; -+ weee
A1l reinforcermcnt and erbedded steel and irorn work shall Le cuacked bafore
concrete 1g poured. The treads ara to be trowvsled crcoth ard finisted with
woodan floats. Fips inserts.ore to be set in siairs to sucport pips railine.

(d) Conerete in Cate and Valve Houees

The concrete in the gate and volve hous=t is tobe 3000 1b concretn
built to the linss and dimensicns savwm on the ¢=o-o+3 or presericad by the
Fnginser, All reinfcrz:izant and e-badded sicel ans ::-cn nzln ppall ba chach:
bofora concrate ig pourcd. The reof of the rpat2 & 2y Yop of tha dhw
ghall ba waterorosfed ond finishzd intesrally wik h ’.‘-“.L ereel and 1l
smooth. lo roofing will be requived for this etructurvs. 03 roof cevorins
of the valve house ghall be S.piy tar and gravel Barrett a‘)cCJ..I.lCdt«;C._.),
or equal. /;.

-
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(g) Ueacurement and Payment - Payment will be made for the pipe
erected at the price per ten bid in tha schednle.

XIYI. HEAD CATE b
{2) The hoad zate is to be a 610" diamster Dow walve with a bell

mouth and flarse to cennect to tha upstresn end of the penstock. The gate
%ill havs an cperatinz device passing throush the dao at an angle of L5°
with the necessary situlfing box and electirically cpersted flcor stand.

The above equirsant will be furnished together with flange bolis
by the Osners under enothar contract,

(b} Pai.ﬁti.np -~ The sbove equirment will have one shop coab of red
lsad and oll.’ After ereciicn, the exposed steel and iron pa*ts will be
painted 28 specified under Structural Steel. _

{(c) Thiz Contractor is to roceive the equipment at the railrocad
station, anload from the cars, truck to the site, and ersct the sare at

© the lwwp sum price bid in the schedule.

XIII. DISCHARGE VALVE

(a) 4 2'-6" diameter Dow discharze valve will be furnishzd by the
Osmers undzr ancther centract for instal»at.zon in the by-pass pipe. The
valve will bs furnished with flange boltbs,

(b) Painting - The above equipment will nave une shop cozt of red
lead and oil. After erection, the exposed sieel and iron parts will be
painted as specified under Structural Steel.

(¢} This Contractor 1s to erect this valve together with incidental
equipmeq_t at the lu:;;?_ sum bid 4in the achadule.
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21 undar Lra erbaaigient shal
bs iacluded under this item, even th rh stripping may be needad to recder
the undsrlying raterials acceptable. Smippmg chall de exteaded omly
to the dapths frecm thoe origirzl surface as are orciared te be necegsary
9 repove unzatisfaciory ratsrials,

Al o "bain:; of stvxps and roots in t.hﬂ area under tie dnm ard
"to a distanze of 23 fa2t eastcr¢y and vester'y fron the toes of the eroank -
ment shall bz inmcludad undar this iterm,

The site of the dike and aress easterly and wasterly froo the
dike are in gn'lera- covared with a top layer of zbout 30 in. thick ol

relatively {mpervious material underladd bi.a layer of more pervious matericl,

The lzrer of imservicus zaterial shall not b2 cut into in the stedroing
oraraticas undcexr the diks uoy,da that recescary to rszove the unzatisfactors
materials cxc“pt Sere osxpaveticn io required for tvs core trasch. The
irpervicus materinl ghidl not‘be disturbad on the pond sicda of thz dike,
arnd skall onst be disturbed on tha easteriy side of the dike for a distance
of about 200 fezt from the toz of tha dike. Any materials recoved frem
these arsas shall be replaced with cozpacted impervious material to the
original suriace.

{ a
ci’ ‘oo:r“.'..;f. amznn oo Or..l.?..“‘ arans cuws-d- L8 2y

(b) Disposal - The Contrsctor may use suitable stripped uaterial,
to the extent permitted, in ths constructicn of the exbankrent.. A1
unsatisfactory matariais ghall te wasted to preseribed lines and grades
in spoil binks in pernitted lecaticns beiween the exian'sent and the tovm
road,  Trees, s*u p2, reets and othor burnable material shall be burnad
or otkerwiss satissacterily disp039d cffa

{¢) Pzyzment — Fayront will be mads for the nuier of cubis yards
renoved and satisfactorily d...s_:;csed of in zceercdancs with orders, rzasured
in placa before excavaticn. The price stipulated sanll includs payeant
for 511 rrusbiro of stumps and reots in the arﬁa qt“na ed and to a distance
of 25 faot cutzida the tces of the dan, for refiil of i“"rtr‘cus natorizls
as specifiad under (b) of this itenm, and for “1=,- disnogzal of 2ll materials
®hich are not uced in the exhanloiast. The mtasurezant for payzent shall not
incluaa mate-ials re-—excq.ﬂtﬂd from tr:morary weraTe ot 193_ or -'af,gr"

Lom ol -.ﬂrs!- ~
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T pxonvaticoa fer the cere nh2ll ba carriced to
c ool i3 osoout 11 Lot brice the vrasont

ir 1
2 Te e R r.... wovicn is Lo Le carried
eLr s o ben nolil ard cf-a*' of gluof=l i1, fTke
trer Cwdath of chaut 2 fozbt with o2ide slenes of
aboal ene 254 le ratorinlds excavatsd rzy be stored in piles
and uvrad in ¢ meanics e of the uika,

(b} PFroyoint - The guantities to be paid for under this iten shall
b2 the nuder of cubic yards e;:c.n-ated nd saticlactorily dispceed of
in accordance with pldﬂa or ordszrs, raasured as spacified in place belore
excavation, The prices stiruiatad ﬁhall include pay::ent. for the dispuosal
of 811 excavstzad raterials vhich are wnsultzble for vee in the erdenimant
of the dme  The reasuverent for payrent shall not :anlLde raterials
ezcavated fren borrow pits; or matsrials excavated for Contrantorts roads,
carps, drains, sanitary works or fer other tecporary or constructicn
purpogas; or rsterials re-ercavated froz storage piles; or materiais
freo unauthorized execavaticns; or materizls exe "'—va'bf‘d by:permiscion outside
crdared 1izits, Neither shzll it includs any re-nandling of raterials in
the censtructicn of tie dlice nor any excayztion of erbanxment raterial
even though sush excavation may be necessary or reguired for the proper
trieming and grading of slopes

r (B

f.

Item L. - Exbankwent

{2) T¥ork to be Done — Under this item the Contractor shall furnish,
trensport, place, grade snd consolidate accepizble materials, within the
limits shom on the plans or ordered, in the refill of the core treanch,
in the emhankrent of the dilke inside thz stone fills and beneath the rip-
rap, including the refill of volurmes wadsr the dike stripped under Item #2,
and any other ordered refill and erbaniccent worlk adjacent to the dam
except those specifically ordsred unde» other items.

. {b) Quality -~ Several classes of materials will be required fer
use under this item, and in goneral each class of material shall satis-
factorily fulfill the specific purposes for whi.h it is intended.

Irrersicus Yoterinls « The refill of thz core trenzh and the
core cf the giks o sonlTenby sazll be bailt of suitable matoriais of
satisfactorily ir-zrvicus cvality. Acczpiavle snd irparvious top-soils
ard sub-soils coizined froa the strmpm:’ rz7 also be ured if caticsfaciorily
free frem vepotaticn, ragsses of roots, or obther chjoctionzble ratorials,
Additional materizls as ragquired ray be cbiained fronm epproved horrow pits.

Shm.lrxer L rterinls o l.'_nterials placed within the limits .,hﬂ
S T'." T : R et R TR TS Y AN AE RS b

useci- :.n t.h.a ccre. woe types ol mab»r:.a.ls usod in ‘Lnesa locaticns xr,_y vary
from relatively watertight, izpervicus materials, to coarse, free drami.ng

nerylene moleapiale, gnd pltheorch thore i g ¥ioh panen e pooamtehla brmoam,
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piloms or oronond, il vesTioos rousruils ohnll oo v el grdne
g"awl rlrczd wnier the dirszidion ol tha I ~Incar with the gud oo
cors, freding into oravel tovard the tee of ths dow as indiezted cn the pL..ns.

Tha gravel chall ccnsist of eoarze esand and £mall -st.ar.e s as cbtained from
selacted horrow pits,

{c) Placing - The erbantmant of the di.ke chall be sterted cn a base
whic.h shall haove been cleared ur.d...r iten #1, vhieh shall have bean strinecad
ard grubbed to the extent ordored wmibsr iten fr2 erd vhich shall have bec:n
rollcd to the extent ordarad for firmeoess, L.atvrla.t.s placed under iten #4
shall, unless ctasrrise perritted or reguired, te deposited in horiscntal
lava'-s and thoroughly compected by rolling. The cors and exbanloment materials
shall be roilsd in layers 6 iaches thick after rolling, unless shaepsfoot rollers
are used having 7 in. teeth, in which case the layers may be b6 in. thick after
Tolling. )

In gereral, the erbankment work shall be carried on in such zanner
that the core construction is maintained about 2 feet highar than work on
adjzcent shoulders, allowing drainags of water from the surface of the

core freely.

Yaterials placed, unless sufficiently moist ag spread, shall be
wetted to the extent directed. IVt ig expzcted that the moisiurs content of
materials in the adjacent boerrow arezs is sufficliently kich so that no wetiing
will be required. If, hcwevar, in the opinion of the Fngineer, the moisture
coutent of the waterials cexdiez from the borrew pits is tmsatisfactorily hich
to cobtain the preper ccnzolidzticn, the Contractor shell urderczut and drain
or otherwise dry out his borrow pits vo rundsr the materials borrowd satis-
fagtory, or chall =kift his borrew cperaticns to rmors sz tivi‘actory lccations,
Proper ccnsolidaticn can prcbobly be obtained with roisture cciitents of from
10 to 20 percent of the &y weignt of the material for isgarvicus material,
and frea 10 to 15 percent for shrulder materials,

Yaterial placed shall be rolled 23 diracted, with an a2pproved rollar,
either of the cheepafoot type waizhted as required, or of a seif-propeiled,
banded, three wheel tyre, weizhing pot less than 12 tons, the rzsulting pres-
sura mder the rear xhcels of which shall not be less then 500 nounds par inch

width of wheal. The rcller siall pass over every pert of each ]a:;‘er that can
be traversed by it, and the nu-bar ¢f trirs required for satizfactory con~
wolidatice, Inr ﬂa,ch tvre of *"*ﬂ-r“:ﬂ "'*3_1 o ronaffied by the Iroinaer a2z tua
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(d) Porzent « The quantities to be paid for under Item fli shall
ba the musber of cuble yards placed in accordance with orders, ceasured
in position after ceipactiin~., The price stipuleted =2hiall dnclude pavzent
{or preparing thz baza excent for such clearing, griubbing and stripping
38 1y be ordered under It-n 423 borrowirg, transporting and plasing of
ratarials; sprecding in layors, wetting, rolling, tszpiny, trdizsing to linsg
and 211 labor and ratarials incldontal to satisfaclorily corpleting the
erbankrents of the dike. Thz paasurersnt for peymant shall net includa
gp0il Yanks, or refilling of uwne=uthorisad excavations, or material placed
cutside the prescribad lines even theush such material oy have been so
Plzced with the pzrrdscsieon or at the direction ¢f the Engineer lrzediately ®
adjzcent to or continnoung with prescribed esbankwents, Yo direct payment -
shall be pade wador this ites for refilling and erbanking of whatever
nature made solely for the Centracterts rlant, camp, roads, or for his
requirezents in carrying cut the previsicns of this contract.

Item 5. - Riprap and Stone Fills

{a) WVork to be Done - The Contractor shall furnish all materials,
equiprent and labor required to construct, within the lirits shown on the
Plans or ordered, the rivrap on the easterly and westerly faces of the dire
ezbankment, &nd ths stene fills in the easterly and wasterly toes of the
dike. :

(b) Quality - Riprap end stone £ills shall be ccoposed of durable
stone of asceplabls sizes. Satisfactory rock, boulders, and large cobblea
from the excavation for the core trench, and suitable voulders and large )
cocbbles frenm the berrow pits, pay ba L:ed in the construction. The Cone-
tractor shall furnich store of catisfastory sizes and quality fer eny part
or perts of this stoazwork ceonstruetica frea approved scurces to fulfill
&ry deflciency of suitable excavated rock needed to complete the miniruwm
stone £111 reguirerents g3 shom on tha plans or ordorad.

Riprap on tbe wa terly face of the dike =hall cvosist of such
sizes that for any volure of 50 cubiec yards or rere at least 20 pzreent
sha.ll be larger than 1 cubic foot; &t lesst 50 percent larger than 1/2

- P '\“\ PR, N . ~ -
cubia feote -7 72 roro ol Yoz "tm..xj",u""*"*

Ty v oo ovaToy raca ohnll Dave wo breT strne o gravsd
small ezwagn t.o pass & Z incn ring; and at least SO perceqt of any volume )
50 cubic yards or more shall consint of stones exceedz.nb L 4n. dizcetor X {

gize, and at least 20 percert stones exseeding 6 in, avors~a dim—ater sirs,




of oty reseliad for tho otooa £1113 shall bs
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iy e, in i envindon of tho roilier, satisfactorily
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wpozetta 131ha oonlh coatidn g siffledsnt pusher

of gripilay £i0as TO V3 GUISILily 1o €ul2 cuturs nasd.

(=) y Comiracter wtll not b3 recuirsd {0 plane rirran
or r‘:.:.:-.'.- :i eaot €5 rears moa suriags Suonts as nenzaca '
to £111 v oo sasreaicns dn o owdoces trlor tha roanniycd
gracon, 5115633 Eiail ravisfactorily apsroximate th

I'Sg...‘¢ .«d t oor LﬂCl.L.

(d) Pry-ont = Tnz2 cuantity to be raid for undsr this it~z shall
be the nwiar of cudbie ¥ords satisfacterily plaeced in tha cerodlated
werk, mzazursd as spacified cnd to the orcered theoratical surfaces
regardless of the gquantities of riprap or stene fills projectinz beyond
such surfazes and with no doducticn fer the voids,

The prices rezpectively stinulatad shall include payment for
all work directly or indirectly connected with furnishing, placing,
and trirmdng the riprap or stone £ills.
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(1) Tho retaining walls, azroen, and welir shall be con-
structed in the L.y and the reculired coftferiam work shsll
ba {natelled and maiptalned unstil vilsred rsmeved Ly the Ene
E; 1391‘

(L} Divarsicn Cvening., - & *n*ah cemplete and install

the gate znd zave I'rume &8 detailcd ca trne drawings at the up-
st*ﬂ*m ernd or trha dlveralon c:ﬂning. Wn2 tlnter gate will bve
ot in Lro zn rosition until ¢i2 slulcowsy i3 to ke fllled
wiih ocrv.,L;, wren e oweate sroall o looired to the cleo2d
p3ubtion, oa. o4 Jarertioat o tn zuat ana L2280t in placs,
oroisia ol DL Anovinage Jiusn wiwn o2 dulnztroem face of tha
dam & tounorary wagersizsht bulin und ovar ti2 dornstrzzm end
of tha Jl .i‘:_]‘\ia;"’ c‘l",(l watercli: e to tha concrete. After

concrate i3 rardsned in toe sl icvway, remove the bulkhead.

(1} msa* - Shall be epruce or zoutiarn pins of a
quality thas #ill mill straigzic and true and maze a watertight
gate under hydrostatic rressure, dressed four sidss, grooved
for, end kave 8gplines of same materlal, Gats seat framed,
tenoned and pinned, Sliding surfaces of gates and frame smooth
and true to line.

:.‘ -3
or b

(¥) Ironwork. - Indlude all anchors bolted to woodwork
and bullt into the concrete, all bolts, washers and nuts,
stay rods, turnbuckles and eye-bolts, wire rope suspension
and arm buillt into concrete. Iron work will not be painted.

(1) Gate Assembly. - Holes for the longitudinal holts
shall be laid out to template and bored 1/16" larger than the
bolts., All other holes shall be the same dlameter as the bolt.
After gate members are assembled the through bolts tightened,
the side bearing astrips shall be placed and the holes bored
for the throusgh bolts. The 8plined members of the gate shall
be put together with a heavy coat of white lead ani oil tho-
roughly aprlied to the splines and Joints.

(m) Removal, -~ Having fully served their purpose all
cofferdam work, and all sheet pilling and other diversion works
shall be removed to such & level as may be required to allow
the ungbstructed flow of water into the intake rack. All
parts of cofferdam and diversion material below the dam shell
be completely removed. In all caszes all wooden partas of the
cofferdam and diversion shall be burned or otherwise dis-
posed of as directed.

{(n) Payment., - The total cost of furnishing all mate-
rials, and labor for constructing, maintalning and removing
all cofferdams, river diversion methods including gate, frame
and downstream closure form of the temporary slulceway, and
aeny and all work required under the Contract Item #1 shall be
included in the lump sum stated in the Contract for Item #1,
River Diversion.

1575-5-1 . 4-2
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(z) CGunnzal, = Lhs Contrazector shall conatruet, and raine-
tain gi) necenaary cofierdrng, rreet priline, Llu-2a and 311
otner Clvoralon gnd procective woiizg and Lhull inntall, main-
taln and crorave ell reecraary noame gand ovoer eQJi""nt ro-
Catred o e crpoand mainoain frie frcoowvttor ey oend z2l)
pants o Lnn wooo durfng thr tice ragquired for conatruacticn,

(»Y D ro-sz. = The Contractor ehal) ba rec-nonszible for
end ronalpy, at hls cwn erxvence, eny damcra to tiz fZem or other
parss S fhy wort eaused o7 ricsdse or rallare op ingufficicnny
0f any part of X2 rrotsetivs works 8t anyg fimo ***or to to
final acczptance of ths compievad word Ly tha Cuna

(c) Cofférdams. = ¥ay be constructed in such & manner
a8 may t¢ prorzosed by the Contractor, providing the same is
saatigfactory to the Enzinser, but the rasponsibility for pro-
per corstruction and maintenance and efflclency shall reat
entirely with this Contractor. Cofferdams shall be sub--
stantially conatructed and made watertight,

(d} Pumping. ~ Sufficient pumping eguirment shall be
instelled snd maintained to keep the enclosures free of
water and no concrete shall be installed in water nor shall
any water be allowed to come 1In contact with any concrete less

than 4 days old.

" (e) order of Work. - At the option of the Contractor,
work will be started on the easterly aide of the dam and the
cofferdam and sheasthing shall be constructed to allow excava-
tion, drililing and groutlng of base and placing of concrets
under &ry worxing conditiona, The concrete work on the dam
will be carried to a helght above the top of the temporary
slulcoeway.

(f) The westerly cofferdam work shall then be con-
atructed to include the end of the concrete already in place
and of sufficient height to send the flow through the tempo-
rary sluiceway. The construction work will then be carried
to the same elevation as already Installed on tae essterly
side.

{g) The stream flow will now pazs through the temporary
sluiceway left In the conerete construction until the dam,
valve hcuses, and penstock are completed, The temporary
slulce gate will then be closed, the temporary form set closing
the downstream end of the temporary sluteeway. The slulcewey
will be filled with concrete, B3 specified under "Concrste
¥ork in Dam'. P

Nt
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{5} Crs heif the emount of the lump sum for River
Diver 3ion g2l be pold to ths (onzracior wion the econsrete

Yoot Lo oty LTt oseruveiay L e wlsied to il
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CoiL il osat . . e Lo luniel iz ax ann el
tho t.oDorur) Beandvesng Vied Ly tilg CCnoracicr for oo

Divasraion bLave Uésn renoved to the approval of the Enginesr,
TEM 220 DNTH RXLAVATION, DAM 31TE

Pon) Worlerude = S04 wrnlicennlo q“=c1‘1catio's in Sze. 11
"Ersnvoticon ol lrellii}, conarul? -‘,ll b2 8 part of tiis

tom w2 S0 far a8 oo SLOE DEY BRDAT.

{b} Scoza. = Tneludes all grubbing and all excavation of
ezrth end lcor2 rozli to ©2d rock oo rsaviied for thz con-
straotion ol vne eongrote dum, anrin, velve houseg, ruiaining
worly gnd tie welr, ang tie installatlon of tig penaiocs, &nd

discrarge pirs.

{c) The earth and loose rock shall be excavated with the
steepest practicable slones. Where overburden is enccuntered
the slopes shall not be stseper than the linss established by
the Enginser. The overburden shall be stripped to the ledge
upstream and downstresm from the dam as shown on the drawing.

(d) Disposal of Katerial, - In general as specified in
See. II "Excavation and Backf1ll, General®™. All combustible
material, logs, brush; stumps and roots removed in excavating
shall be piled and burned and all refuse removed as dirscted.
Suitable materlal can be stock-piled and be used as backfill
to the extent required.

(e} Measurement and Payment, - Measurement will be made
to the neat linss as indlcated or as established by the En-~
ginear. Payment will be made at the contract unit price as
glven for Item #2 Earth Excavation.

ITEM #3. ROCK EXCAVATION

(a) General. - All applicable speclfications in Sec. II
"Excavation and Backfill, General®' shall be a part of this
Item #3 so far as the same may apply.

(b} Scope. -~ Includes all rock excavation and rreparation
of ledge surfaces to receive concrete work required for the
construction of the concrete gam, apron, valve houses, retaln-
ing walls and the welir and the installation of the pe“stock
snd dlscharge plrpe.

(¢) Work Not Included. ~ This Item #3 doss not include

the cost of any core or grout hole drilling, line drilling,
grouting or any concrete work.

1376-8~1 . ' 43



ek excavaticn sh4ll b

(1Y Zz%nt.e = RD JLB to ths reat
lirnz o~ couicw A3 snsy o0 RO e ’ti SRR B o TP R AT
B . s uTinazre T i R « B AR
. 't oL LD Leuls 8 poxid oL Lo oraticsasecary foundatlion
for econoretr o oonovad l3dga pock, ioie [frem o,an goans, loose
atrqrm op ciop oatrotloniinla featucsza,

"?a curr ogiall ba o talisn to nresorve the rock oufsida of
the lirza or “xoavation in thi gourosat rozsivle gondlticn,

o) Dysi-n, = The gravinos refer €2 end sheyw Panund
rocit™ Lz LoLl. 3d Ty glr: vorirts. Thess borincg wers uted
gg Lazia for oun: decizn of tas dasm.  The achual vzound rockh
linss =111 be Sinalily dot2rminod by thz2 Znginger after an in-
srceticn of th rock exrosed by excavatlon of 'the overburdan
and any aoil'vt roci.

{(f) Sharirz, - The gurfaces of the roek for the dam
foundation, shall be rou?hl" gshared, as directed by the husi-

neer, to ansroximately level steps aporexinately 3 feet high,
Special care shnall be taken {n excavating and shsaping these
sgeps to avold shattering or damaging the aljacent rock struc-
ture, Solid rock shall be excavated &s closely as practical
to the neat lines of structures and slopes as shown.

{g) Fcundation Precaration. - After the sound rock ele-
vation has bteen determinsd and the minimun excavatlon requirad
has been ¢ompleted, the tase pock surfaces shall be prepzarzsd
for the installation of the concrete york. The gurfacze of the
rock shall te left rough to bond with the concrete, and where
advizgable shall %s cut to rcuzh benchss or steps to secure
the required roughnegss as directed by the Inglneer. All loose
fragments, sralls, and dirt shall be removed from the rock
surface before concrste is poursd. Yire breoms, hammers,
pilcks and streams of water, alr or steam or other eflectlve
means shall be usad to thoroughly clean the surfaces on which
concrate 1a to be placed just before the concrete is deposited.

{h} Blasting. - Shall be done only to the extent as

directed by the Engincer with

explosives of such moderate

power and in such
damage the rocx ocut

locations as will neither sbatter, crack ner

1de of the prescrited rock excavation

1imits. All blasting operations shall be conducted as specl-
fied under Sec. II "Excavation and Bacafill, General”.
(1) Wedging, - VWhenever, in thz orinion of the Enginser,

blasting might injure the rock upon or acroas which concrets
is to bs rlaced, the use of exrplesives shall be discontinued

and the excavation work completed by wedging, barring ang

picking or by other argroved

*

LN

Disrosal of Materlals.

TIeEN8.

- Exgcavated materials shall

be disposed of 1ﬁ & manner and at locaticns desivnnted by t“f

~ & — - .3
rolirezp, :
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.ot encroach on the rivep.

) ﬂ\;gvzcrert ard Dovnent, - teagsurerent will ba made
o t”* nnat 11::1 nn o Rnlicooucd or 68 cctao;¢d.,d bty the En-
glrnesr, Fiyuen 1’1 ve niaul at the contract unit price as
given for Itzn ,3 ilock Lxcavation,.

ITEY 44, BACHKFILL .

() Orneral., « ALYl applicable yscifications in 8sc., II
# *haVﬂtiom end Paekfilline, Cineral' shall be e part of this
Tiem #4 In sSo Jar as tho sume muy epply.

(L) Scops. = Docirfi1ll ghall be placed in the areas and
to the 0r:cas es snovn on the dravince end will be, in the areas
tack of the Valve linuacs and the retalining walla end in other

locatlions 1; i¢ected.

{c) Materlal. = COnly suitable ané approved msaterial
shall te used and 1t shall be thoroughly comracted in place
and graded to drain away from structures and retaining walls
asgs shown.

(d) Measurement and Payment. - The quantity to be p=zid
for under Item #4 Backfill shall be the number of cublc yaris
placed In sccordznce with the gdrawings or sas directed by the
Englineer, measured in place after compascting. The measure-
ment for payment shall not include rerilling of unauthorized
excavations nor any materlials placed outside the indicated
lines.

Payrent shall be made at the contract unit price for
backfilling, The price stipulated shkall include all costs of
every kilnd in connection with this item of backfilling., It
shall Include all costs inecidental to the procuring and
hauling of backfill from spoll banks or borrow pits or any
other source of material,

ITEM #5. LINE DRILLIIG

{a) General. -« VWhere indicated on the crawings or as
directed by the Engineer, rock surfaces appreoximately vertlceal
shall bte prevarzsi by line drilling and the excsvation adjacent
to the roclt surfsces shall be made In ushallow lifts and short
sections in such a manner thaet the completed surfaces shall
be of undlsturbed and sound rock.

(b} Drilling. - The spacinzg of the drill holes shall
be such that the rock faces, after blastinz, shell 'tz within
three inckez of the lines shown on the drawinss or as directed

" by the Engineer. All line drilling snall be at an snzle of

approximately 4 on 1 sloping back from the tee of the steps.
(c) Rock. - All meteriuls removed by line drilling and

the necessary blasting shall be classifled andé paid for undcr
Item #3, Rock Evcavgtion.
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( Veaqurenent and Pa"wﬂnt. =~ Yeasurement for Lina
Drilling ahall B3 bassd on tha square foot of surface ¢omputed

1
~ -

en try geriih ol the dr{lline and tir lorvh of ghe 1ine
Lrnilas, oo Urra Jatioen ceniira of Y. 2riil holesg st the
endg ol a Llnz. IuJ_znu gooll De mauz on 1ne ¢satract unit
price pepr sguare foot for Itam #5 "Line Drillinz", The unit
rrice ahall ircluda all coygts of every klind Incuryred in con-
nranstion with cooucd) drillling coerzticns. It shall not incluge
any e6ozts of LlaztinT or roce oxeavatlzn 23 thlge ftems are

to a2 incluisd in the costs of I4inm % Rocd Lxcavation.,

ITS}: T.Y‘\:l- ::;:LLIL-J, CC“.J ALC‘I-:u 3(‘) FLIL-:

{a) Consrel, = Tio Contrucucr mes b2 requlred to do such
Arilidnz, oove uwrill ang pereussion deil, az may be fzuad
necessory una2r tha pase of the dam ds A =2ans to provids a
watertlizsnt cul-olf undar the wootream fuze of 'the dem and to
provide e ur*ia:*lj songclidated {oundaticn for the danm.

(b) Greut Eoles. ~ The general scheme for the grout
holes 13 shown on the drawings. The Cwner regerves the right
to change the location, number and depth of grout holes or to
omit any or all and neo change shall te allowed 1n the unit
contract price becauss of such changegs,

(¢) Core Drilling. -~ Approximately 103 of the grout hcles
shall ©ts drilled with a c¢ore drill which will produce a gore
with a minimum diamster of 13 1nﬁhes, and skall be drililed to
a minimum depth of 30 feet telow the surface of the sound
rock., If found advisable, the depth of the holes may be
increased to 50 feet.

{d) Drilling. - The type of Arilling esquipment shall
meet the aprroval cf the Enginecer. Core drilling shall be dcne
with a rotary core drill using a diamcnd or steel allow type
drill bit. ‘

{e) Records. = The holes shall be carefully located,
records kert of the depth of each and all cores shall beé care-
fully preserved and properly labeled.

(£} feasurement and Payment. - M:asuremant ;qll be made
from tre surface of the sound rock to the bottom of the
édrilled hnl Payment shall be wade at the contract unit
price czr foot for core holes drilled to 2 Jepth of 3C feet.
If found advisable and hoies are drilled a greater depth
than 30 feet gayment will be nmade under m E7, Dritling,
Core Holes, 31-35 ft. The coniract unit ice ghall incluge
the entire costg of all materials, equlgrment, transportation
‘and labor reguirez to perform the work.

b\

t-
SIS e

g b O

I7PENM #7. DRILLILG COnE HOLES S0~80 Frifd
(a) ALY spgoeifications under Item #3, Drilling Core ilolss
30 feet shall apply to this Item #7 with the exception that

the contrzot unilt price eiall ce ol L on thz longth of holes
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drilled to a depth of 30 feet or mOra L3 reoulred with a
raxinmum dspth of 50 frath,

{2y rrocvrement and payment. = Al elnifticns thz osan
a3 uniar Itg: v cxcent the contract unit price shall be ag
- glven for this Item y#7.

ITEM #8, - DAILLING, GROUT EOL¥S, 0-70 70y

(2} GCanzral, - Che Conm.uctcr o ve oryeouired to do such
drilling ef 7wt Roles dn tho reel wvlon fle bose of the dus
gs ne? pe founz adviseole fo ke Tiili vl cenent grout to
provice & wertsritlsht cut-off undor (ha wnsirsszm Uace of the
dam and & unifzsrmiy e2asnalidated fouvndation for tie dam.

Afrer a atulr of th: corﬂs of thz core holss hus veen node,
grout holes =1y e dirscted to bs &rillizd on such spacing and
to such deptie a3 the Ing ineer may dircet.

{0) Specificatlons, - All speceilficatlonis for drilling
under Item 6 Drilling, Core Woles, 30 Fest shall apply to
this item -except that drilling may be done with & percussion
drill, no core material shall be saved, and drill holes shall
have minimum diaceter of 1} inches.

(¢} Messurement angd Payment, =~ l'easurement shall be made
from the surlace of the sound rocx to the bottom of the driil.
hole, as drilled, nst to exceed 30 fe=2t., Payment shall be
made at the contract unit price for this item., If found
advisable to drill holeos to a depth rreater than 20 feet pay-
ment will be made under Item #9, Drilling, Grout Heles,

31-50 feet. The contract unit price shall include the entire
costs of materlals, eguipment, transportation and labor re-
quired to perform the work,

ITEY #3. - DRILLING, GROUT HOLES, 31-50 FEET.

‘ {(a) All specifications under Item %8, Drilling, Grout
Holes, 0-30 Feet, shall apply to this Item #9 with the ex-
cepticn that the contrect unit price shall be based on the
length of holes drilled to & depth more than 30 feet and not
more than 53 feet.

(b} Meessurement and Payment., ~ leasurement shall be
made from the surlface of the sound rock to the bottcm of the
drill hole 1f érilled te a dzpth of 31 fest or more. Payment
shall be made at the contract unit price for this item #9,
Drillinz, Grout Yoles, 31-50 Feet. The contract unit price
shall includs the entire costs of materlsls, eguipment,
transportatlon and lavor requlred to perfior: the work,

ITEM #10. - DRILLING FOR APAQH DOWELS

{a} Includzs all matariels, equloment, transportation
and labor rzquired to drill holes in the rock reaguired for
steel Jowels to bte 1inserted in the drlll holes in the rock
formation under the concraete arron telsr *he 3rillluey. Dozs

-~ z . 1
rot inelude donals or fronting work,
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(v} Drillirs. - Orill holes shall be not less than 1}
inch minimun dlame4er, shall be svpaced approximztely a0

inghues on c:nur, Loth u'"q, and drilled to o doptnoof 31-3"
Boloy %l v osex ol o aewnd rock. aaoa ciall ba theorsoche
17 cle.nva allsr inilaln z ““d a wood pivg driven In to ¥osp
the hrole fr2e fraa d!'vd or dabrls. Tho c. ar resar"es tha

o

L Rt}
rlcht %o chan~o Lo
ch;nzn in tr2 cent

{¢) Traoupzmsnt and ;J;FOﬂt- -
on thr total liraal foob drlllead zna p
the ccontract unit price per liueax reco

wosurement shall be taszed
et eokhall b2 made on
for this Iten #10.

c?'- e

ITEW #11, our*xe, ROCK FOUNDATION

{z) uzne"q_. - T2 4% 1g found : ecewsary by the Ingincer
to make a viatertiaht cutolfl within ti- rcc“ ﬁar"at*cu, on
which the d.m i3 to be built, by foreing nt grout into tre
rock struecture, crout holes will be uriiled as grecliled uvrisr
other contract Items. The greouting shall Le cone under this
Item.

{b) Scope. - This Item shall include all labor, eguip-
ment, transportation and all materlals except Portland cement
and steel plps which will be furnished and paid for under
their respective contruct Items.

(¢) Grout lHoles, Freparatlion. - Immediately preceding
grouting, each hole skall be th srﬂuqbly cleansed by extendling
a one~inch pipe to the bottom of the hole and pumping watsr
through the pipe until a uniform flow of clean water is
returned frem the hole, After such flow 1s established the
pumping of water shall be continued not less than 10 minutes,
at the end of vwhich time the water shall bs blown from the
hole and the hole shall be dried out by compressec air,

{d) The. pire shall bhe c¢arefully removed and the hole
filled with cement grout, and ceonnected to a grout pump which
shall keep rumping urntil a pressure of 100 lb. psil is estab-
Itshed and maintained at thet pressure and until the hole
refuses to takes addltienal grout and for 15 minutes longer.
If this cannct be accomplished, sdditional holes shall be
drilled in tha vicinity of the unsatisfactory hole and these
shall b= groeuted in the aame manner, If necessary low rrés-
sure grouting siiall precede the hizh rressure grouting if it
13 found thkat the proclt is lifted under the higher pressure.

(e} EHoles shall be zZrouted in the seqguence as directed.
A complete record shall be kept of the tim2 each holae was
wash2d and grouted, and the amount of grout admitted during
each 1C minute interval shall be recorded.

{f) Grout. -~ Shall be made of cerment, sand and water in
proportlions as directed by the Engineer; sand may be omitted

1576~8~-1 4-8



1f ¢rs Tn
finv”-‘s

e

o directs, Sand shell be ¢lean angd of such
2% will puss & scrzen with 64 openings per sq.
i on omgroon whta 1000 erenir-s _Fer 8q. in,

v };"3lﬂf 1z 1 Dol ooieai Uz ocopLbie of
FrAia Ll JuLoai Lo rouh ’ SO B Cuhtl““éllJ into
holes at any renuired pressure ur to 1.7 1t per sg. in. end
ehall Lo of a tyne wpnroved by tha Engircer,

4 .- L

() If, durlns the crouting of any grcut hole, grout ia
found %2 1o £ ocofneent holes in sulliziong ouunpity to
martousiT Loulriorw WhUh o grouting < oraitlisn, or to cuuse
loze of srowt, sdon Baisd ghall U= L;r;crarild zoned. wWhere
guch carning L2 not sassenviel, ungrovizd noles shall be lefl
open o5 Ffacilltuts the escape of alr znd water as the grout is
forced in.

{1 lzasursrsent. = Neagurement will e based cn the
aatual cuvbic feet of grout forced into tke rock atructure and
grout holes.

(1) Payment. - Grouting of base will be pald for at the
contract unit rrice per cublic fcot and the unit price shall
include the cost of lgbor materisl, plant and op“rations inci-
dental to the grouting. Materlals for grout will be measured
dry as they &are placed In the grouting machine and payment
will be made for esch bateh or fractlonal tatch actually forced
into the grcut noleg Tre actual grice to be reld for grout
used shall not Iin clqu any costs of portliand cezment or iron
plpe. These materials are grovided for undsr other items.
¥o payment will be rade for any grout logt due to clogzed lines,
improper anchorage of grout pipes or connections, leakage in
lines, leaxsaze due to faulty caliting, or for grout rejected
because of unSatiSfuCtCP" mlx.

TEM #12. GROUTING VIRVICAL JOIJUTS IN DaM
(2) General, - Includes the grouting under pressure of

all the vertical joints in the concrste coastruction of the

dar and the greuting of the concrete plug of the diversion
opening after tiis concrete hasg s2t and shrinizage has taken
place alter the concrete has completely hardened. The actual
vertical jolnt constructicn including *the mztal rluates and pipes
will bz Included under other ssctions., The grcating shdll be
started only when dirccted bty the Znglneer,

(b)Y Grouting. - The grouting cf the vertical Joints
shall Ye done by the use of two Jroutins pumps at tws sym-
metrically located vertical Jolnts starting with the two jolnts
at the extreme ends of the céum and moving towards the center,
always grouting twc s“mmeur*cally lcceted joints simulitansous-
ly. This Item #12 skall also include the grouting of the con-
erete plug in the dlversion opening as shown.

1376-8-1 4-9



{¢) Procedure, = After the installation of the pumps
at two jointa, watar shall be pumped throush the arout pipes
bl A ﬂr1 \‘“"ﬂxl folnia until 211 240 L2 ronovad and & vrale

-~ EE— 4 . . . T e e TR RN wom owmd

.- SooLer Lo ;”w...i,“.u PN SR oouTning
. i . - . - Y . B 4 =

. L P P U S Aol 2l N T ad wd ;- T S S i ) '\-j"}"'"‘."

. . + - .

PFSE T SEFORUALS o .-q..,xt Losyning tha »n n nosung intore

.
.f.;u’ tie £low, prout sisil e gredeally
nA4oLnd visning convanued whedl a uniromm f
ernaLrisiord ThoouIl vy oucied plnia. Qne ou
tion Ly coprod ond the prossure 20all ©i bula

ttad in the rump
of arout is
5t pina ghall

-[.-...f

vp to 1377 poi.

Hl—"‘

m

A

(1) ~inm, = Thisg vrosavra chall ho maintainad at 1C0F
rel until thie foint will nos o oit any mors groud and fer a
roricd of cne-rolif hour thlreazfeser, I 2 presiure con not
bs pallec up -ooviny tios sorouiing pairiod dus to loiieae, Lh2oe
eablire wesliewure Fnall oo et g, valter adsitied in tna
croutinT Divss and LULDINE C] d with vatsr until ail grout
1z vsansd cubs a7 Lol o< g sind end stonped and
tae gniire groutinz proceﬁure regpeated until the joint 1a
satisfactorlly grouted undgsr the apecified pressure of 100#

psl.

(e)  Grout, - Shall be made of cement, sand and water
in proportlons as directed by the Engineer. Sand may be omit-
ted 1if the Engineer so directs.

(f) Measurement and Payment., - Shall be pald for at the
contract wnit price per cublc foot of grout actually forced in
place. The contract unit price shall include all ccsts of
labor, equipment, transportation ani all materials, excent
portlend cement and steel pipe. Portland cement and steel
pipe 1a furnished and pald for under other Items. No pajrent
will be made for any grout lost due to clogged lines, improper
anchoraze of grout pipss or connections, lesltage from lines,
or due to faulty callking, or for grout rejected because of un-
satiasfactory mix,

ITEM #13. CONCRETX ViORK IN DAN

(a) Scope. - Includes all labor, equipment, transport-
ation and all materials except those listed in (b) required
to construct the concrete dam to the lines shovn on the draw-
ings, llsted in ths specifications and as reasoruvly 1mplied
by either or both. Shall include filling with concrete of sll
holeg left by rsmoval of pipe.

(b} Not Included. - Portland cement, reinforcing ateel
wired in place, steel grout pipes, coppar grout stors, grouting
of vertical jolnts and grouting around concrete pluvg in
diversion opening.

(¢} Specificationa. - All specifications in Section III
Concrete Yiorx, General shall be conslidered as a part of the
specification for this Item #13 so far-as the same may apply.

¥
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_ (3 ~sral. = The dam shall be cconstructed with con-
erate in a]tar:ating 40'=0" blosks, approximately 8¢-0% high
with vertical conatructlion jJoints formed as shown., Each bloek
%hall ta aiaztracted in ona ecentinuous peurinq. Cn8 or more
" 4T .’: i-r

NI SRS B 1hadned 2t 5 1ol elavation than
spvasd aoelinsgt camage Ly rlood.

TR

ol : .yoLe in
the cofeoont LIULLs &8 8 sale

e

{e) Vercical Censtruction Joints. - Shall be formed as
shown with keywoys, greut stopa, grouting slots and greuting
plees. To2 crouting slots shsll bs formaed in the concrete

bleck dn wiish the concrete is tc ve placed by na 111n” a wood
gtrin Lo Tia Iorm, inztalling tie plus connze tien a3, end aot-
Lir 7 oo nmaxlg to soeire the meta 1 cover shaat, After th=
foime zre stri:cad, the grouting slet shall be protected and
covarcd t¥ a skeet iron cover secured 1n place by bending the
naile, pra2viousiy erbedded in the conc*ete, gown over the
gover plate.

{(f} Protectlion. =~ Vhen thke concrete is beinz placed in
the adjoining block, the grouting slots shall be kept clean
and frse from tre plastic cocnerets by blowing comrressed alr
through them, ccrnecbinb the sir supply *ndividuallv to esch
grout pire at the bottom of the block. After the depositin
of concrete for the entire dam ls completed the grout pipes at
the bottom of ths different blocks shall be connected by =
header just before the final grouting 1s to be done.

{z} OCGrout Stops. - lade of copper and &s detalled shall
be bullt into the vartical construction Joeints at 81l loczticns
as shown or reqtired. The copper. strips forrmed and delivered
will be furnished under Item #22 Coprer Grout stops.

{h) ©Steel Pipe. =~ All steel pire and fitiings rﬂquired
for grouting vertical joints is fncludesd vnder Stael Pipe in
Item #20 &s deliversd and installed in place on the site. -

(1) Exposed Jolnts. -« A1l horizontsl and vertical joints
on the unstrzam end dswnstream faces of the dam shall bz formed
and accentuated with a V-jeint formed by wood strips attached
to the forms.

(3} Psnstock and Vent Pipes. - ¥ill be hauled to site
and erected in placs under Itewr #3020, HFaul and Set Penstock,
Discharge Flpe and Vent Fipe and under this Item the Contractor
ahall emsed in concrete, build all permanernt cradles &s shown
and remove all temporary blocking and tracing.

k) Diversilon Cpeninz. - After the dam 13 tompleted
with the trzah reck, intake etec. In place and as directsd by
the Engingcer the dlversion openlng and the concrete pouring
channels left for that purrose shall be complztely filled with
3000 1lb. concrete. Grouting of the concrstse plug is included
under Iten ﬂ12 Grouting of “vertical Joints.

127550 : 4-11
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(1) Furnish and bulld in a 1€ oz, copper rezlet on the
downatraam facs of tha dam to rocelve the ronf flasli“r cn othe
Ty UeMea litunae., Yo kettwaTs ror roof, floor and tha sigs

'

%
-
.
w

il OX L2 Danaine Valvy Iouza,

{r1) ‘lmasurement and Payrent. ~ Concrete work in the
dam shall ba masgured by the cuble 7ard in place, Jeasure-
rent s.oall B2 orwd? Lo the nzat linocs as eztablisted by the

-
. . N - N - Sh i b + 1, * i Y-
forma ﬂLu t;: sound re24 ag 3uldv by the dravings opr as

pioresd v obla Incinser,  Tha reasuramant shall include only
tno rnst o wolvee of conerdgte within the recuired lires of the
strusturs and the voiume of the rsnstoci and the vent pire
ahnll ot b3 includeu., Payment feor concrete shall be made ot
tie gentrect unit prices, per cublie Fsrd, The Coatract unit
rrica =71 Incliule ths entire costz of all -lastor, eguiprmant,
soanzrortation, and 21l nasterisls excest as detalied in Par.
{b} stoave. o rayment ashall be made for concrete vagted, lost
or rejectad for imuroper mix. .

ITEN #14, COUCRZTE IN APRON

{a) General, - The apron below the splllway shall be
formad with (30CCx) concrete poured in blocks as shown and
31-0" thick, Reinforcerent, including the anchor dewels and
1" round deformed bars, twelve inckes on centers btoth ways,
get 6 inches below tlie top aurla of the bleoeds will be fur-
nished, set and wired under Itsm le neinforcing Steel.

(b) Specificatiors., - All specificaticns in Section III
Goncrete Viork, General shall b2 considered.as a part of the
grecificetlons for this Item #14 so for as the sume may apply.

. {c) Joints. - An approved 1/2" mold:zd asphalt joint
material sihsll te placezd between eact bloeg, the full thieck-
ness of thé block bub keps 1/2" belcw the top and this jolnt
shall b2 filled wlth an approved hot asphalt joint filler,

(d) Grouting Dowels, - Th2 anchor dowels will be fur-
nished and sct under Item #19 Reinforcing 3teel. Under this
Item #14, the Contractor shall grout In the Jdovalg at least
24 hours bafore the apron concrate 1s pouvred.

{e) Iinisih. - The top surface of the ccacrate agron
srhall conform to the drawlings, shall be tampeda to trorce all
coaraz criragate below the gurface and shall be finilsned to a
amooth surface under wood flosts.

(f) leasurerment and Payment, - Conerzte work in tha
gpron shall be measursd by the cuble yurd in place. fecgure-
ment shall be to the neat lines shown on t“4 drawings or as
established by the Inginesr,

yrmont shall be made at the contract unit srice which
shell 1nclujb tre entire costs of &all lubor, eguipment, trans-
portation, and all materials except “a“tlard cemsnt, and

- o T
teel reinloreslng.
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ITELN #1565, CONSRETE IH WEIR :

{(a} Grrer:l., - The welpr bslow the stillins pool shall
ta frrmed o 1. .00 ) conaxct2 over tiio prrzarzd surface of the
ledao Gnd §2vard 2n Sacwn. A1l exgos<d surrazzs sinll Lave
all ccarss uny_regate pushod well bacxk from the surfzace end be
vell troweled to a smooth surface under wood floatas.

{b). Mot Included., =~ The Velr Gate and the Iron Vork in
tre Velr will e furnisked and delivered on the sits under
othar Contruct Iforms but shall Le sat in placs under this
Item #15.

{c} Speclficatlions. - ALl apecifications 1rn Ssetion IIT
Consrete Viors, OGeneral snall be considersd gs a2 rart of the
specificaticis Ccr this Item #id so far as th2 same may apply.

{4) Yeasursrient and Payment. -~ Coucrets worlz in the welr
shall be measured by the cuvle yards In place to tlie neat lines
shewn on the drawlngs or established by the Engineer.

Payment shall be made at the contract unit price which
shall includes &ll costs In connectlon with tiis work, excert
Portland cement, reinforcement and the weilr gate.

ITEX #16. - COHCRETE WORK IN INTAKZ VALVE FOUSE AND OUTLET
VALVE HOUSE

{a} General,:- All foundations, walls, floors and roofs
shall be fom:ed of (30307) concrete poured in place in accord-
ance with e2ll the detalls us shovn. . All steel reinforcing,
iron workz and Miscellanscus Piping are furnished and set under
thes respective contract items, and under this Item #1i6, the
Contractor shall checiz for correct pesition and shall builad
them into the concreste.

{b} ©Not Included. - Relnforcing steel is specified under
Item #19, and iron work under Item 3'23. Hiscellaneous Piping
under Item #21, cement i3 included undsr Item #1&.

{c) Specifications. - All specifications In Section IIX
Concrete Work, General shall be ccnsidered ss 2 part of the
specifications for this Item #1€ 8o far a2s tre same may arply.

Esreclial attention shall be given to malze all concrete
wors below the operating floors as dense end impervisus as
pcsaible,

(d) ¥Windows. - 8%11s should be precast and set in place
in cement mortar. Yorm rabbets In Jambs and heazs of wingows
in which the steel sash shall be later sev.

(e) Construction Joints. - Form keyways and slots in
gam ccnstruction for the roofs, walls of the valilve hdugeg as
shown. Steel reinforcing shall be centinucus through these

 3oints.
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(f) Buildirg In. - The Intake Valve and the oQutlet Valve,
the ponstock and discharge pire will ke erecctaed undeyp pthrer
Corntrast It<ima &nd unger this 1ton tne Contr n*ﬂ“ arall FJi;'
thea into toe concrate work, reand vzng all temporary supgerts
and bsses,

{(g) Ths Contractor shall =9t ana rigildly secure in
vlace ell anchor tolts for eculpment, all built in anchors, =zll
iron door Tram=s, snd all other mincellaneous iron work wnlich
is to be bullt 1nto tre coneroats worik.

.
=

¢es ghall have an

(k) ¥loor Finlsh. - All floor =urfa
r Cectlon III Ccnerete

integral floor finlsh 238 speciflzd u.i
worx, Gernersl,

(1) Yeamaurement and.Payment. - lzasurement of concreil
for raymeont shall e nade to tho ra2quired neat lines of the
structures. likasurement shall Incliude only the actual nst
volume of concrete within the regulired lines of the atrussu
and the volurme of sall openings, embedded penstock or dischs
pipe shall be deductzd.

Payrient for concrete shall bs mads at the contract uni
price per cuble yard for this Item ard shall include &all costs
of lauar, equirment, transpoptation and all materisls excerpt
as above apecified.

.
re
hal

rge

ITEM #17. CONCRETE LN EZIAIWING WALLS :

{a) General. - Tr2 retalninz walls batween the two
valve houses and below the outlet gate house shall be built
cf 3CCCH conerete as shown on the drawinzs or as directed ty
the Englneer.,

-

(b) Xct Included. - Cement, steel reinforcing.

{¢) Speciflcationa. - All specificationz in Secticn TII
Cengrete Werk, General, shall he considered as s part of the
specifications for thls 1tem so far as the same may apply.

{d) Ieasurement and Payment. - Concrete work in the
retaining wzlls szhall be mcasured by the cublc yards in plzc
to the nzat lines_shown onn the drawings or egtabltehed Ly the

Enginzer, .
Payment shall be mads at the gontract urit rrice ger
cubic . yard mh_ hoshall 1ncluie all ¢osts ir connection wish

thia Itsm except portland cement ani reinforcement,

T:flf A 18- POHTL J.I: E.rﬁ'—.\L

{a) Includes the fuenishirg and delivery ut the alte of
the quallity herzin speciflzd in sufficient gusntity and at ‘e
times needud for the entlre concrete work and cemsnt grouting,

{b) Cement. - ALl spacificotions {n Section III Concrete
Work, Genersl, aprlying to portland aorent chzll be conaideresd
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@ part of ths specifications for this item so far as the same
mey wpply.

fo)  Toasrmdn, - Uhe Contructor shall furnish teo the Ens~
gincr, ot it frL OF.CGa0h Quy2 WOPk, o ootslled zluatiment

growine 4n sueh detell us ho ruy res oﬂab+y require te quan-
tity of coment used during each day in each part of the work.

ant, = The quantity of cerent to be pald for
wad enanll Ye tihe nurbter of tarrels (barrel
L Tr ing. escn) used, in sll parts of the
14 JCifinnlly excspteal Paryvent shall Le mace at
&L watt X whiecn ehall Includs all costs inci-
dentel %o Tz rurchsase cnd dellivery cof the cerment at the site.
To peTmEnRt ohall be mude for cement not Incorporated In
the worz, nor for cenent used 1n concerete or grout that ls
wasted cr rejected.

ITEY #19, REINFORCING LT::

' (a)} Scecp2., - Includes the furnishinz, delivery and 1n-
stallation of all reinforcing zteel for ths entire work inclu-
ded in all of the contract Items in which reinforcing stesl is
used, a8 shown on the drswings, listed in the specificatlions
and as reasonavly implied by elther or both. Includes the
anchor dowels in the concrete apron.

(v) teel Reinforcing. ~ Shall be intermediats grads,
conformint to the rﬂqu1w=rv“ts of the specificatiocns for
Billet-Steel Bars for Ccrerete Reinforcement, A.S.T.M. A-15,
shall be deformed bars cf tyre arvroved by the Lngineer, free
from flaking, rust, locse scels cr coatings ¢f any kind which
would reduce or destroy the tond.

{c} GCGereral. - 9his Contractor shall furnishk, cut, berd
and place ail steel reinforcement as Indicated orn the draw-
ings or herein specified. Reiniorcincg shall be bent and plageil
in exact positions as shown on the drawings.

{(d) Reinforcemert, - ¥ay be mill or fleld tent and shall
not be bent or straightened In a manner to injure tihe metal.
Ccld barse shell Tend around & pin of not less thin 6 dlavetere
of the least dimension of the bsr. Deformed barsg shell deve-
lop & bord gtrength at least 254 grzater than that of a rlain
round bar of P“ual eross sectlion. Bars with kinks or tands
not reguired by the drawings shall not bte used. 411 splices
#nd crossiugs saall be szourely wirsd with not less than #1€
gege malleszfle stzel wire., Reinforcement shall et all tim:s
be satisfactoril; rprotectad from polsture untll placed in
finsl rosition. =nds of rods that may be left projecuinz for
& c¢onglderable time shell be palnted with a hzavy coat of
cemant grout.
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{ Surpports, = All reinforcement shall be supported
above the forms es shown by the use of co"crete briquettes,
retil supnovts, £oacors op tiaad ag ag ¢d by tha2 Engincser.

T H ot aew - . . . ey, P . '.n.
iAol ocLoanroor aza e L2 ouvord wiire ,L,, would show or L3

ReaAr Lo wnisr glids of eapcsud Lesma or siasud. Dungsrts akall
be of surilcicas strength to maintain the roinforcsment in
place throvehout the concreting oreration end shall be used in
such & mannor that tihey will not.te oxposed on the face of,
nor in auy wey dlacolor tle aurface rnor be noticesvle In the
saurface ol expssed councrote

(£) &pliciry. - Vhere gplices in reinforcem»nt, in ad-
cditton to thooso dnilcatad, are ne ceasary there shz1l be suf-
figtent lap to transfer the stress. Hods shall te larpped not
lsss than 40 clamera2ry and apl.ces ghall Te stocrered, The
larrzd snds of rods snall be geparated suffliciently or con-
nected propsriy to dsvelop the full strength-of the rod.

(g) Cleen 1nt. = All reinforcement shall be when cor-
crete 1s rluced, entlrsly free from molsture, rust, ascsale,
grease or other coating which might destroy or reduce f{ts bond
with the concrete.

(h) Payment. - Payment shall be made for all reinfcrecing
bars used in the work at the contract unit price per pound.
Quantity shall bte based on the actual weight of the tars and
shall not include chairs, ties, wire or other devices.

Contract unlt price per pcund shall includzs all costs
in connection with the furnishing, placing and wiring of all
reinforeling 1n position.

ITEN #20. 8T: EL PIPE

{a) Score. - Furnish and instell In position pravious
to the pourlng of the enclesirz corerete sll stssl pipe for
groutins in the structurs of the dam, of sizzs as zhown and
with all conncctlions, romevable mambers, and. fittines including
the headers connecting the grout plpes. ‘Work shall Include
the connectlion of the grout plpes into the vertical jolnts.
Include plpe to be used Lif ledge is grouted.

{b} Plpe. - Srall te mild ateel Scledule 40 with cast
or mallesable ircn fittings. ‘

{e) Completicn. - After grouting is cand¢etej, the re-
movable sa2ctions of plre 3ahall bz removea, and all Leacier
Pipineg removed.

(d) easurement and Payment. - Payment for steel pige
ghall be baaszd cn the welzght ¢l plps actually *rstul 2d on
the work in accordance with the drawlngs or &5 dircected ana
the corntract unit prics per pound snail Includs &ll materisls
regquired and all labor to install all zip nd flttings and to
an ha

1
a
remove all pilpe indlcated as removable t vlpe used in

<
a
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SECTION V
THE DIKE

ZINAIE TG . it nall te of earth with a top width of
20 ‘ . 01 about £00 fest &nd & maximum

bol surface of esrrproximately 20 feet.
Tre to an ir-zervious matlerial abosut 11
fes ¢ and chall be conatructad of imper~
vic n the general vicinity of the dike
lc:

Item _‘.'23 .

{7 z: tne excavation for the core trench is started
the Contracsar cnnll rzmove from the entlire arsca under the em-
baniment lcosut!lzn and satiesfactopily Alarvose of all tep soil,
pesxt, silc, uca, looae rocit, highly orzanic or obther unsatis-

22tory materisigs to tle depths directea. Strinpiné shall be
extended only To tre depths from the original surifuce as are

directed engd &a nccessarJ ts remove all unsa,1=facto"v mate-
rials. ¥c stiripring of borrovw arsus or other cress outside the
area wndsy the embankment shall be included uncer this item,
even thnouch strizping may be needed to render trhe underlying
materials acceptable for f£111.

! @) &1l grubb*nz of stumps and roots in *he area under
the dike and to a clstunce of 26 foet easterly znd westerly
from the toea cf the embunkmant shall be lnclvded in this itern.

{c) The site of the dike and areas easterly and westerly
from the dike are, 1n general, covered with a top layer of
about 30 in. thlck of relatively impervious material uvnderlaid
by &8 layer of nors pervicus mo teri 1. The layer of impervious
material skszll not Le cul Lato in thke siripping og=rations
under the dixe beyond that n2cessary to remave sny unsatise
factory materializ, except wiiere excavat on is requ.red for toe
core trench.

(@) Th2 imparvicus materlel anzll not be disturbed con
the pcnd side cf the dike znd shall not be Jdisturbsd on the
easterly sids of the dike for & distance of abruvt 237 fset
fron tnz tcoz of the dike. Any matarials removesd fron these
greas shall be replaced wlth compacted inperviows materlal o
the origiral grades. .

{e} TDTlszcsal., - The Csntractor may use sultable and
aprroved striprei m terLdl to the extent as directss, in trz
congtructicn of the Mo;nhnent. A1l vnsatisfociory raterials
shall bz wasted to 3poll btanxs in prescribed lines and graacs
in desisnated locatlons between the dike and the town road.
Trees, stumps, rocts &nd other burnatle matzriasls shall be
burned or otherwise setisfactorily disposed of.

L
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nt. « Py omoent giall s mads at the contruot
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ot : tle “:*i ropr thy nusmbar of cubvle yourds ramoved
oo Tz;fu:“;iaj At;»*t;q ol in u,,¢,,"qco with oriars,
A nteny, DU ~"--1"‘}"":';..' Jluu"j

‘ PR S b 0 pownd rours in
L T e N WD e i 0Lt L e UWtalan Lthy tooa
et ety for vartil o of dmeovaous ratericls us grecified
! Ay vy b s b, e due e ddersanl of ull matepials
L N VoAn sl o ninang,. ;“? T.klUqufn’ for paye-
B Nk e DL e aleebadn Ioedrganatsl Lo trnnorary
T - PO R Ceriaa manra e Lo Ly ‘:(L'-J or 1!" b
Lo R oty e pnd L L Ldattod 10wy stripiod for
Lo LW Wa v hverafedie LIl luld.
bt Elhe D STRNARMICH

vad Hrtovavio fop tiio egore dhell Te earried to irnore

v *

vioty » ool ow L lan in scoporsal 25 ouhoub 11 Coes halow tro
BiCc2nt sv.dmore L0 maserlala throvst whiich tho exeavation

3 0y b cordiod @dunalstd of nlout 2 Inma2ii2a o torp asoil endg
&r-¢" of cluciul till. 7Ths trench anall Lave a width at the
bouwtom of about two feot witix sido slonea of aboun one on one.
vaterials pomoved which are suit:ible may be stored in plles
and uaaed in tho exmbaniment of the dike.

!‘“-r

. {b) Yaensurament and Payment. = The quantities which shall
be pald for wngsr this itom shall be the nunber of cubice yarus
emcav:02d snd satlsractsrily uispeacd of In agcordance with
the drawined or as ordered, measured as specified in place te-
fore excavaticn.

The measuremsnt for paymsnt shall not include matericzls
excavatad from borrow pits, nor materials excavated for Con-
tractorst roads, carpg, dralns, nor for otner tamporary or
conatructicn purposes, nor materials re-excavated from storace
piles, nor materials excavated by permission ciutside ordered
lirits., ©Neltlier shall it include any renandling of materials
in the construction cof the dike nor eny excavation of embank-
ment material even though such excuvation may te necessary or
reguired for the proper trimming and gracing of slopes.

Payment shall be made at the contract wnit price per
cubliec vara under Item #34 and gshall inslude all costs invelved
in the speclfled work. It shell include all costs of the dis-~
poaal of all excavat—d materlals which are not suitable for
uze in the embanxment.

Item #£35., EMBANKIENT -

(a) VWorx to be Done, = Under thls ltem the Contractor
shall furmish, transcort, place, grade and ccrsolidate accerpt-
able matsrials, witnin the lirmlits shown on the plans or
ordered, In the refill of the core trenc , In the embankment
of the dike insids the gstone f111ls and beneath the riprap, in-
cludinz the refill of voluxmes under the dike stripped wnder
Item #33, and any other ordered refill und embankment work ad-
Jacent to the dam except those specifically ordersd undsr other
itams.
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Lo o osronral 2lnsaes of materisla will be pee
o - oo de by dem, and dn roneral each ¢lasa of

¢ co ok e staptly Dulfdll tho gpceifie purpcnes for
el e 0y ptdbl s e ey e ety

i P Lhasd o LoliL o sl ole
5 AT IR vaoewslic. fznantulie nnd
1 = oo Staeinad Drtmotes o porinning
; T puAreem Voo iilinny 1athos
o o bortnla, DLl ity
I . Ipee P, Loee s titx,

; e = il VPl L wiontna o ihes
! LI AT LT a, betivh L gLl ena the
r s i s sy o mluelnl LIt of o onoore
P : iialn vard dn tie cora, T
L ! v tiown leestiona mer vary fromorala-
¢ ' . cedbnun raleriaes, Ls Slarve, Yrave .
<L . Tnoih Li. b3, tn.d hlilinon kﬂ“J 1a a vwiie ranpe
. . Coaf T By I ornIrosi tht Rmslnocre vilY, s far es
PratilCavas, Tudllcs tuv more mporvious pluczd adjucent to
e corae, or in ouner suitable locationa, una ti2 cogruer per-
vicua Ll;ccd udincent Lo the toos ani fueey, Sulitudle rmatee
riuis from o the reoquired excavatlons may be useu, and the
remainasr Moy LY obtuined from oriroved oorrow pits. laterisls

placed in .0 toes und fuces of the uihe shull conalst of the
conrseat, rmoat yLPV“LS, frec-gdgralning rater;als avallable in
the, vicgrity of the worx.

23 repvicus Mutorials wunder Downstresm Shouliers of
Dike, « The surfu ce 01 tha soll exposea In excavution and strip-
pirng cperations undar the ermbaniment shall be covered with
leyer of pervious m: te"iala between the easterly limits of tbe
gore end the easteriy tos of the embYankment as Shown on the
plans or ordersd., 7Tne pervious materials shall conslst of
selectieu sunu and gravel, rliaced undsr th2 dirsction of the En-
glnezr with ths sund uext to the cors, grading into gravel
teward the toe of the dam a8 indicatzd crn the pluns. The gra-
vel shell conslst of cearse sanu and small stonszs as obtained
from selected borrow pits.,

{(¢) Plecing. - The embanament of the diks shzll be
started on & base which shall have been striprzd and grubbzad
to the extant ordered under iten #33, and which shsll have
been roliad to thes extent orcered for firrmsss. Matsrials
placed shall, unlesz otharwlse pernitted or regquired, be depo-
gited in horiarﬁtal layers and.thorocughly corpactsd by rolling.
The core and emban“mant materlals shall bz rolied In layers €
iriches thick efter rollinz, unless sheepsfoot rollars are us:zd
having 7 in. te ¢, in vhiceh case the layers may te 5 in. thicx
aftzp rolling. in general, ths embankment worx shall be car-
ried on 1n such ndn“er tbdt the rcore ccnstruction 1s malntainesd
about 2 f=22t higher than work on adjacent shoulisrs, alloving
drainage of water from the surface of the core Ireely.
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203 Tuinturs Contant, e "ttcrinla plucey, unlspns surfie
.t B S R P 1 ¢ ~11 Pronocttepns e ey ipantad,
Vot B T .'-' - S S AP
BT - S S N PO I S P A 0 S PR B+
.o L Tl e ady P eeevor, o Wie Gudindun or the Lnincar,
LI B (RS UIEE S S P 3 S A nAt&r'H‘“ C’1‘P? from the horpow
SRS N o Eeally Lt o glteda Wie mrliver eoazolidse
LRSI A IER S TS B I S Faut nryoar.in op stheralae Ay
¢ : R v oL, LN merapelaln Lot i gutine
: : - onont e Lnern e sealionay Ly L mrr senisfane
. e dognnralhantara s Ly Le ot laed
v ! Sl om ool oo 30t Do sesent el tiha owry
vt g ' cotel D ) arvimus snlerial, snd fron 10 to
19 v v O coonbarr matariala,,

{=} C~omagtinn, = Yutarlud pluced alall Le polled s
dtrsctﬁz. wish wn caprroved roller, altiay af e ancepsfoot
trra ntya sd rodvlsod, op of u stlleproowliloy, bundld,
tixreon ”"‘ﬂl tyre, velshing nat Inges than 10 tona, Lhe rastlting
porgaure wvndae the rear whaala of which, shull ot be lesa than
550 pownds par inch wildth of whesl. 7The roller sLJll puss
over evary part cf each luyer that 2ua Le travers:d ky Lt, and
the numuer ol trips requlred for satlafuctory ccngsolidation
for-aash tyro of ratesrlal wlll De aspeclrlea oy the enilneer &o
the wort rrocrezaea,  The numder of trips rejulrsa wiil produ-
bly be Triors tiicn alx cut loas than ten.

(f) Tarping. - Portions of refills cor ecmtsansment whiceh
the rollers cennot reach for any reagson shall te compacted by
tarping rJnually with sxtra heavy tunpars Luvu enersetically,
or by ostrer meansg winlch will sescure o asegrec-cf coupaction
egqual to that obtnired vy rolling ss spﬁcified. “hers manual
tarping 1s raguires, tie MJ.erial shall be p‘a‘ed and compasted
in layers 3 Inches thick aftar tav:-nb fagervicus portions of
embankment, and in lsyers 4 or 5 inche thick for other
portiens. o wors shal‘ L3 dona on th3 rlacing of the rollejd
ref1ll or embunaz2nt during coriocan cof freezlig weuthar, or at
ather times o1 paricds ‘beﬁ, In the crinicn 22 the Engineer,
the weather is such as %o intarfare vith prozer construction.
No frozz2n materlial shall be vzea in the Cfnqyruction ¢f rolled
earth fLlis, ner shall muterlals b Gumped wpown foundetions op
£11lly which contain frost.

(g) Fayment. « The guantlitisa to e paiy for wunder this
Item #25 chall be the numbar of cubic ysrds giaced In accord-
ance with orders, massurzd In pesiticn 2fter cemzucting. The
contract price stipulsted per culie jyara vndesr Item #Eé zhall
inzivde 211 costs “or “aparing tiie Lumse excezy for such grus-
bing and stripping 23 may De oriersa wad:r Item 338 barrswinp

transporting und rlacling of materials; sprsading in luyers,

wettingz, rollinz, tsmplng, trimmlng to lins; sncg all labor and
raterials incideantal to getisfactorily compliting the embani-
rants of ths diss, 7oz meaaurcsant far poyment shall not
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in~ of voooutherized ereavations,

IR s L& Tt} bt
: . PLurock guhrlan e peaneriosy lined oven Lrouhn
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- e e e et el o pitatest oy oop
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i e Do Pl gLt ant® fn curryind out the pruvieions
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_— Cuntraatepr wrall Sirnish sll
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ti~ g Lot S e Sy Of R dise eruomarment, ool
1o I : L ooty bnd werteriy Locn ol Lo olle,
Lo the Aniona D Faa SaDr L3 arend b3 800 o0t gnawinid,.

() “ueapisl, e Slrron and ptone fi1ls shsll be econrosed
of durauvile sboig OF knrroved gited,  BOCh, btouziurgs wnd larg
conblios 12w thne exenvation fram the ¢ore tronch wuproved t7
the Yuslincer end sultuble boulders wnid large ccoublieca frosn the
borrew pits, ray te usel in tle construction., Adaltionsl
stone of aruoreved sires and quulity or eny part or rarts of
this storeworis construction to fulfill mny deflelency of ap-
proved excavated work regquired to coemplete the stone 111 re-
guirepoints a3 chown on the drawings or as directved shall be
furnishad by this Contractor from other sources,

(c) Riprup. - Cn the westerly face of the dike shall con-
sist of such sizasg that for any volume of 30 cu. yds. or more
et leaat 20 percent shall be largsr than one cu., ft; at lesat
50 percent larrer than 1/2 eu. ft. and all stone shell be
larger than a I-Iinceh ring size. Rilprap on the easterly face
shall have no broxen stone or gravel which wlll pass s 2-inc¢h
ring and at least &0 percent of any volume of 50 c¢u. yds. or
more chall be stones exc¢eeding 4-in, in diameter size, and at
leagt 20 percent exceedlng 6-in. average dlameter slze. The
stone required for the stons fills shsll be satisfactorily frze
from rock flour, silt and mucit and shall not contaln excess
quantitles of chips and finely broken rock frazments. All
riprap and stone fills shall contain a sufficient numker of
anzular stones to give stabllity to each entlire mass,

(3) Placling. - The Contractor will not be required to
place riprap or stone fllls by hand except to rearrangs sur-
face stones 83 required to £ill unsatisfactory depresslons in
the surfaces btelcw the established surface grsies. The average
surfaces shell satisfactorlily epproximate the regquired thesors-
tical.

{(e) Qleasurement and Payment. - The guantity which shall
be paid for under this item shall be the number of cubic yards
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s walthaaogd Fopr euch dndlcatet cinns in thisinoss and by
Eoto, o muvrerdy sid to the orpderaesd thoorstical surfuces,
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mit? farntening, placing wnd trimming the riprep and/or stone
fillsg,
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Fatu, w7, 1.44
, R,
' ot 71.
B
¢ - e
” L Tiirem Dralent e Toreg e 00T
¥3
= oevioab the fallewlrr firal reosrt upsn the Grecn

Lavey Fr:jﬁct.of ihe Villene of lorripedlle, Vermont, wiich
%18 Bubatentially completod on Cotcber 15, 1947,

Arpendsd for your ccavenience is & oopy of the pore
ticn of or repert to your Comdseion, dsted Teo, 11, 1545,
widoh incvivces a éatuilo& deporipticn of thie'project end my
prolicincry recomoendationg &8 10 its adviaability end safety,

Cenptruction of this project began in Aoril 1946,
Folloxing ere extreots from my notes taken during visits sube
gaquent to thet time, On 248, 1 sppended are ghorn dates end
locatica of conorete poufa for the danm,

(1) Auvg, 29, 1946: Present Mr, Bernserd 8, Rose

of Ches, T, Kein, Inc,, Supt, J. ¥, Koore for the uqntrectors. -

Oe %o iller & Co, - Supt, %, K, Ssnders of the Village Power .

& Lizht Depertment snd A, O, Killett, Resident ZnzZineer - 9.11 4. ),
Dike cormpleted - 5 pood looking jod

gebont 125 scres cleered out of 600



Rook exoavation st 827 nearly oompleted, A low send
oy eaf25r dem dn pleoo with & pump gondiniry flow to s 185 14,
oinrned nexs tne rivsat snure,

A emal) poonnt of gorarsts in -pleoe et sbout Z1, 1200 -
tp on lefd vonk, S

' Ledue rook oF subist - 8 good Zourdetieon, Cilcne ard

gand on hond, ocuin® froa Jdonnpon's pit, Teste by Strte Hizhwny
Doute phowed good muteritla, Testp 0f Tine aTurssele vere clro
neid® by Thonpaon & Lioktngr of foaten, and raperted Juns 11, 1i45,
vhion were satisfrotory, 4bout b men at work on nversge,

(2) QOot, 8, 1646 o Sanders, Lillet and joore = $:30 -

21130 A, ¥, Pouring corornte in bottom section edjocent to intake
sbout ¢ 270 o, y, s6ction, ‘ |

conerete nmixer at top of mlope on left bsnk - concrete
dropped in 8 chute to near lower leveal where hendled by 2 - 3/4 c¢.y.
bickets (used slternctely) end derriock,

sine of bucket ore trip = 1 4/4 mfn.

Mixture lg2e3 (6,0 bozs cexzent per c. §F.); using vibras
tor ococasionslly neer enda o? geoticr, _

Time of mixiny congrete (memsured} 1 1/4 in, - (£/3 c.r.
betch)

Iittle lernkeza through coffer dem,

Stone coming rriner gprdy - tne maeh fire wunterirel,
Xillet to improve thnis tnd set cleaner, lerzer store

Tnis wee dore)



plerovicre pork well unier wiy, W 8. ¢t C88 N3, 1155

ALY I 4
in poold udsve, 1, 1LI4,

(o) i s Hrvecevp, 331845 prd Lonre @« 8100 A, 2,

Gororete belny peoured in fection £5 rnd £7 st sinticrs
£8CH to w4b, (Gao vim, 1),

Tézire of osroretae delivery visg, time for 1 1/4 ¢u. Ve
cxing ¢f gorarete to bve filled, cerricd by derrior to reoolving plrte

form, unhonok, pior np e=pty ekip snd rrturn to glertds v plrce,

Ttas nf Tiawm Tize

9:44 ‘0 1:0
93140 " 2
0148 1/4 2, A, 2 1/4 Aversso tize £ 1/4 min, or
g0 1/2 " 2 1/4 . sbout <5 ¢, yo © hr, waile
p1b2 1/¢ O 1 3/4 sor.irz,
Aste 07 plecing concrete is fixad at mixer, incluiins rlecing ma-
-teriale in xixer plus 1l min, minimum time ©f irinz, Adrut 26 ¢, ¥.
T:iour while working,

“voeed new ooﬁcreto frcas lock ocd,

Mey., 21, 1047 BSanders, lillet rnéd locre - 9330 - 11 5.,

Concrete being poured nenr went end £ ¢ 45 to £ + 85
betuweer =), 201 and 209,

This weg hendled by chute from mix.r, received in 1 1/4
Ge Yo Bucrets c¢arried acroes s tecporary wocden tri-ze end placed
by portsble derrick with €0 ft, boom npon %, erd o briire,

Pouring new glierneting hetween tne wrgt erd of cdanm,
a8 noted ehove, ur8 Z correspconding sectione &t ezct ernd, -here thae

derrick hardles buckets éirectly from end of chu‘e,



DrinRlesnerate « ot reseiving erd,

Tlrygrd (4o

T ialie HAY [atintn inzr0
adtie Buokat fll & Lukan by treok 1 ,
RRtE I Loy owenin ‘ 2:8 rir,
FESR RIS | STveeatg boem openlng
I st A oA vy tracx arain g :
ST gt onnin : 4:06 min,
TR ¥ ) LoLoLrEny caAne dn ovin
Yy Liwert turen by truck mrain
12i.1 3/4 sral oecrin £:0 nin,
18323 suev el token by *ruak c3nin 4

LE ‘txer
Xoted tine of nmiring by obasrvirg time shen nex bLntch

sterted down ohute,
Times = 11348 ¢o0 11;50 -« 6 min, - 2 bvatches or 2 1/2 =ir,

poer batoh, _
{(Bote thet minicusm nlloxable time by esecificstions is
11/2 min,) ) o
ninter work Mo conarete popred in dam proner he‘wveen Dec, 14 end
4pril 24,
Durinrg Jenuary for etout & week poured 200 ¢, y.% in
apron, 7

Since April <4 hsve alternsted pours uncn Or near each

end of dam - totel sirce tanen abnut 1400 ¢, y. to dinte,

Presert contition (lsy 21)

Poured to

Station Zlevantion Ramarksg
it
Q400 nast eni of dam
1226 Top of dam
0+8b
120¢%
1+25
2L {2z 0 Tov, 15)
o 1201 (Poured to 1209 - key 21)
2485
1103 (= -
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Low <0 f4, of water of to RBl, 1129.04 e ebout £D
241l, wle T6. = ( Cut o2 70 mill, ou, f£i.)

Jeinte vex rerated pbout 1/2 xay up (150 # - * pressure)

Pirma nf Dix 9300 / 9162 Ao He Or 2 ninutes - 0. K.

§3ymn Tonip mode onoe weakly
o

¢ylirder oozpreesion tests « 2 oyl, for every other pounr msde &
stored st plant - shipped to Puffer for teats,
Aug, 23, 1¢47 Scpders snd Koore - S » 10:;15 4, XK.

Weter in reservoir =1, 1176,

Began drewing o?f iung. 9 st T1l. 1178 - smbout 50 ofs,
flox, Drax 5 - 7 P, Lk, - tekes 10 hours to get to Xorrisville,
Addp gbout 30U kw, to pour.

concretes ocompleted on mein dem - B vertrcsl joints
renaining to be greuted, .

St41lin~ perd volr neerly done - 75 rt, leng 21, 1139,
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2. DOWNSTREAM VIEW OF DAM, VALVE HOUSE, SPILLWAY
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3. CONSTRUCTION PHOTOGRAPH, LEFT ABUTMENT CONTACT
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‘ 4. LEFT ABUTMENT CONTACT
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6. OPERATOR FOR- PENSTOCK VALVE
C-3



8. SURFACE DETERIORATION OF CONCRETE
ON FIRST SECTION OF CREST, LEFT SIDE
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10. STILLING POOL & DAM BELOW SPILLWAY




12. UPSTREAM FACE OF DIKE
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15. DOWNSTREAM CHANNEL BELOW
' GREEN RIVER RESERVOIR DIKE

k.

L " _1‘.’ T
hf‘“; ‘-‘r" -
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17. RIGHT ABUTMENT CONTACT
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21. RIGHT ABUTMENT SHOWING INTERFACE
BETWEEN CONCRETE AND ROCK
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22. CLOSE-UP OF EFFLORESCENCE AT
_CONSTRUCTION JOINTS



23. LEAKAGE FROM PENSTOCK VALVE PACKING
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e e g T

4. The rainfall was general over New England, but the brunt of
the storm was carried by the State of Vermont, where 6,000 square
miles, including the Lamoiile Valley above Cambridge, received 6
inches or more of rainfall. (See fiz. 1.} Records at Garfield, Vt,, _
show 4.07 inches in 24 hours. with a total of 7.94 inches for the storm i
riod. ‘ The maximum_ observed in Vermont was 9.65 inches at :
merset, of which 8.77 inches occurred in 24 hours. The total rain- ‘
fall was 6.14 inches at Mollvs Falls and 8.66 inches at Northficld.
"The rainfall in Vermont during the preceding month had been prae-
tically double the normal amount. In consequence the ground was .
saturated and the ponds generallv full. This condition was to a i
certain extent responsible for the high rates of flood run-off. :
5. The effects of the November, 19.27, flood —{(a) At East Hardwick
about 7 miles below the Passumpsic divide, the channel was insuffi-
eient to carry the flood flow, and the water rose several feet over the
banks. The foundation of & 75-foot reilroad bridee above Hardwick
was undermined, and the structure dropped into the river. The
water scoured a channel 600 feet long, 200 feet wide, to a depth of
" 12 to 15 feet. .
, (b)oAt the village of Hardwick the water flowed over the south
" wing“wall of the lumber mill dam and ecarried away a large quantity
of lumber. Several houses in the path of the water were destroyed,
and an acre of land was scoured to & depth of 8 to 10 feet. High water
at the Main Street Bridge was just under the bottom chord of the
bridge. A part of the dam below the bridge went out, lowering the
water through this reach and thereby preventing considerable dam-
age to the business section of the viilage. Directly below this dam
the current eroded the highway for several hundred feet and reduced
it to less than 10 feet in width. On Cooper Brook several sections
of the railroad were washed out. Water overflowed from Mackville
Pond, a power storage reserveoir, and dug & ravine 35 to 50 feet in
depth and 800 feet in length. Two houses were washed out, and
the power plant, then owned by the Woodbury Granite Co., was
seriously damaged. At Hardwick Lake water overflowed the wing
wall, partly washing it out; undermined the approach to the hichway
bridge situated about 75 feet below the dam, end finally destroyed
the bridge. Below this point high water attained a height of several
feet over the banks and spread over a width of five to six hundred
feet. A number of bridges were carried away, and the raiiroad
embanknient was undermined in many places. The water reached
an elevation of 8 feet over the crest of the Hardwick Dam, situated
tbove Wolcott, flooded the power plant, and caused one side of the ;
building to collapse. C s
() Between Waicott and Morrisville, two large tributaries, Green '
River and Wild Brook, enter the main stream. Here the water
tose 5 to 10 feet over the banks. Through this reach the flood
plain is confined by the narrow valley to an average width of 300 feet.
ne railroad bridee and three hichway bridges were destroyed.
(d) The flood waters at the Morrisville power plant overtopped
the concrete dam by 12 feet, washing around the north end of the
im and creating a new channe] 400 feet wide, 30 feet deep and
1,000 feet fong. - Six houses were completely destroyed while several
others were badly damazed. Dircctly below, Lake Lamoille was :
filed to 14 feet above the erest of the dam at Cedy’s Falls, | 0

LAMOILLE RIVER, VT. : o - 69 '
|
‘
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(¢) About 1,200 feet below the dam, a large covered wooden high-
way bridge went out. From this point for.a distance of 6 miles, the
low lands were inundated to a’depth of 5 to 8 feet, the width varying
from 1,500 to 2,500 feet. _An aren of three-quar s ile

was flooded. A helf mile above Johnson the river carried away a
main stream highway oridge. '

() About 21 miles below the village of Johnson is located a narrow
rock gorge, known locally as Ithiel Falls (Johnson Gorge). At its
narrowest point the low-water channel is only 6 feet wide. During
the flood this restriction accumulated large quantities of débris which
formed an effective barrier to flow. As a result the highest rise on
the Lamoille River occurred at this point. The backwater rose rap-
i bove 20 feet over the meadows and flooded the village of

5 wenty-eight buildings, many of

~Johnson to a depth of 10 to 135 feet,
them resisdences, were affected. The flood waters from the gorge fo

Johnson spread over an area of 1 square mile.

g) Below the gorge the miver flows through a long, wide, flat
valley past the villages of Jeffersonville and Cambridge to an abrupt
fall at Fairfax. This entire valley was inundated to an average
depth of 10 feet over the banks and an average width of 1,000 to
3,000 feet. One main highway bridge and the approaches of several
others were washed away. Approximately 6 square miles were
flooded in this reach. ; _

(h) At the Fairfax Falls power plant the water reached a height of
15 feet over the crest of the dam, destroring the highway bridge
immediately above. In the next 4 miles to East Georgia the. valley
is confined to steep banks, and the water rose 19 feet above the river

bottom. The highway bridges at both Fairfax and East Georgia-

were carried away. _ _

(i) Between East Georgia and the village of Milton, the valley was
inundated to a depth of 12 feet over the banks. The widest expanse
of water was 4,000 feet immediately below East Georgia, and above
Milton this width was decreased to 1,000 feet.. One and a half square
miles were flooded. . :

(7) In Milton the current carried away the highway bridge and a
number of houses. Above West Milton the narrow valley restricted
the waters to a narrow strip, but directly below, a lake was formed.
4,000 feet wide and 10 feet above the banks, over an area of a square

mile. About 1,500 feet of the north highway approach at the first,

bridge above Lake Champlain was washed out.
* (k) The volume of water temporarily stored in valley storage a:
the result of insufficient channel capacity is as foliows:

Acredet

Below MilONeo oo cceacceracecercscccasranmcccesaacame—————————- 16, ou”
Milton to Cambridge. oo - cvee i 32, e
Cambridge to Johnson GOrgea e e vavacaa- 24,2~
Johnson Gorge to Morrisville 21, 0"
Morrisville to 532 miles above 32, bed
FotA] o e e heccccbtammccaemmm———aanmm—— e mmmcm——- 97,7

(1) The total area inundated in the main flood plain from the
mouth of the river to the junction with Wild Branch was about It
square miles. It is very probable that the flooded lands in the entir
basin amounted fo 17 square miles, or 2.4 per cent of the total arce>
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DATE _2-27= 8o Lomolle River
LAMONLE RIVER, V. 59
Tapex No. I.—Lamaille River, V1.
iPRESENT CHANNEL DATA]
' Appendix #C”
Miles Concur-
) - : . abote d,_g?t of Ratioof] rent
ST * Locatlon mouth | Channel | ¢ thar] Cok (4 capacity
Ne of the | capacity 10 or
. - | Lamollte 195 col. (9 | whole
. River | Tiver
[ 2 3 4 ] 6 1
. Second- | Second- Second-
Sfeed éet Prr cent feet
t ] Above moatb of river. ... . | 287 6,10 L £00 3.4 21, 500
1! Below yillage of Wesz 31 i 581 43.300 | 33.500 5.9l 21,600
31 Above ¥lilsze of West Milton &3 31, 400 83, 300 .8 21,600
4} Abovedam at Milteo........ 9.0 23, 500 82,800 254 21,100
§ ] Above highway briice at AMilton 2.4 29,001 82,000 u+ 21, 500
& { Abore hizhway bridge st East Georgla.. 189 35.%00 (80,7 725 , 460
T} At village of Fairiax, 9.3 19,400 !  &7,500 2 17,900
§ | Above dam at Fairfax Falls. 2.0 2, 000 [ 7,9 15,900
¢ | Below willage of Camt nd'.'e 30.0 20, (00 63, 800 al. 4 16, 400
10 | At village of Cambridre.... .0 16,300 61, £00 26. 5 16,.200
it | Above village ¢f Jecl e::om's!le.. 4.3 is 200 25,99 26.3 18,400
12! Above Cambiidce Junerion.,. .. 358 15, 200 33,800 i 24.3 14,900
13 § At Jebnson Gorze (Ithiel Falls).. . 42.2) 1L000} 49wl 252 12, $00
M 1 AboTe dam on iken at Johrcson 4.0 3.7 14,700 %0 .3, 690
18 | Main stream at village of Johaco 46. 4 14,800 41,5300 35. 4 2, 500
16 | Ahove upper Jahnsea Gorve. 7.3 1, 7 1. %} =3 10. 700
s § Below dat at Cadys Falls, M4 15, 600 30,300 424 10, 500
14§ Above dam at Cad\s Falls 7 21. 500 3. 100 45.0 9,560
9 Abow dam at Morrisvilla, 1 10,450 33, &0 8.8 9,080
k] lox mwouth of Green iiver, 1.2 , ) 23, %0 311 8,620
21 [ Above dam at Lake Hardwick. 707 7, 300 15, 000 0.9 5470
2| At vilinge of Bardwiok. .o .oouean - izl 4,500 13,50 21 4,500
A | Above upper dam st Hardwick ..o oe ool 23 4,500 13, 500 321 4, 300
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U. S. DEPARTMENT OF AGRICULTURE _
SOIL CONSERVATION SERVICE C e

/I  GENERAL SOIL MAP ,
LAMOILLE COUNTY, VERMONT

!!" ZLAR3 Rl

“Peru-Marlow association: Deep, gently sloping to moderately steep, modes-

SOLL ASSCCIATIONS 1/

SOILS THAT FORMED IN WATER-DEPOSITED MATERIAL ON FLOOQDPLAINS

Liherick-Hod‘ey-Winooski asscciation:  Deep, level, weil drained 10 poorly
drained, silty scils medium in lime; on floodplains subject to flooding

SOILS THAT FORMED IN WATER-DEPOSITED MATERIAL Ohi TERRACES

AND OLD LAKE PLAINS

Windsor, gravelly-Windsor association: Deep, level to moderately steep, ex--
cessively drained, sandy and gravelly) sails low in lime; on terroces .along 4
rivers ond creeks

Hartlond association: Deep to moderately deep, gently sloping to sioping,
well drained, silty scils medium in lime; on dissacted terraces

Munson-Buxton-Belgrode ossociarion: Deep, gently sloping 10 steep, moder-
ately well draoined and poorly drained, sility ‘and clayey soils medium in lime;
on dissected loke ploins

SOILS THAT FORMED. IN GLACIAL THLL IN THE GREEN MOUNTAINS AND
ON UPLANDS

.Lymon-Marlow-Peny association: Deep and shallow, gently sloping to steep, e~c~

samewhat excessively drained to moderately well drained, loamy soils low in
lime with a hardpon or bedrock wnhm three feet of the surface; on Green
Mounrams ond on uplands .

-
arely well droined ond well droined, loomy soils low in lime and with a

hardpan; on uplands end the Green Mountains

Cabot-Pery association: Deep, level to sloping, poocly drained and modec-
ately well droined, loomy scils low in lime and with a hordpan; on uplonds
and the Green Mountains

SOILS FORMED'I‘N ORGANIC MATERIAL IN DEPRESSIONS
Muck ond Peot ossociction: Deep, level, very poorly droined, organic

soils; in depressions

1/ Texiure nomed in the ossaciarion refers to dominont texture 16 a depth

of 3 feern . D-14 o , Lo )
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. JOB SPECIFICATION - °

[l X T ALY

' SUB~AREA RUNGFF COMPUTATION

hJ:] NHR NRIN IDAY It EMIN METRC 1PLT IPRT NSTAN
L LT [] 10 1 [] ¢ [-] : . 0 . R
o . JOPER . NMT - 3
i 3 . ") " .
FHEINESFF f‘*”—"——?tfﬁibﬁ?u—“—mit [T [Ty roTy

StiB~AREA NO.I

ISTAS  ICOMP  LECON  1TAPE JPLY JPRT _ INAME
» - ) T (1) [ JRANSC [] @ i
v - HYDROGRAPH DATA - _
DG 145 VAREA ™ SNAP T "tRSDA™~ THSPL™ RAYID TSKOR — JSANE LOCAL N
1 t 3.92 0.0 0.0 1.00 0.0 ] o ] .
) g ORETIF OATA —
o . © SPRE L4 13 © R& RY2 K24 R4 R712 (173
! - - 0.0 15.00, al1.00 123.00 13%.00 3.0 0.0 0.0
- LOSS DATA
_STRAR _ OLY®R  RTIOL _ ERAIN _ STRKS__ RYIOK_ STRTL _ CNSTL __ ALSMX  RTIMP
Y Ved 0.127 0.0 0.0

§e007 0.0 TTO0L0 T 1.00 T 0.30
UNIT _HYDPOGRAPH DATA

L. Ry

I ] : L I ¥ 7 R - T 2% L
: : RECESSITN DATA

@00 T ORCSKF - ~0.10 a‘i"i ORe 1.%50

SYRTGE -
FM'IF CLARK CJOEFFICIENTS FRIM GIVEN SNYDZIR CP AND TP ARE ¥L812.43 AND R 6023 INTERVALS

T TURT T RYDADIANTY 40 ENDSUETPERIUD GHDINATES, LAGE  1.71 HOURSs €P3 0. T4 ~VOLF L.00

3. - 135, 266, %15, 571, 1294 sel. 1004 . 1084, 1124
1124, 1085, 987 851. 725, 617, 5254 AaT, 381. 324,
.- &7bs 245, 2000, Tro. 1850 ~i23. 1052 Y. 6o 65,
i 55. T, A0, T 29. 25. 2i. td. 15. 13,
1 . . R ENG-OF=PER1GD FLOW
TIME © RAIN  EXCS conP @
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: X6 20 0.02  0.00 T .
1 030 0,02 0.0 Te L
10 40 0.02 0.00 _ 7. L
i ¢%6 0,0 "0.03 Ve - : .
E 1 060 0.02 ©.00 6. :
- . . 1L 10 6.02_ _ 0.00 - b e e e
<. . Y VAU oiorT Lol | be . -~
' L 1 136 0.02 0.00 . ';. o , 2 T
D P ____._I_“_ l 0. . 0. 02 - 0-00 R I T 4 - P 3 N RS X .
r 1”1 50~ 0.02 7 0.00 5. s - etk
I 160 0,02 0.00 T8, . .
- 1210 0.07 0.U0 5.
. - r 220 o0.02 0.00 5. ) -
. 1 230 0.02 0.00 T &, . . - ot
—— : —_ 1, .240 _0.02__ 0.00 __ L T — [
1 250  ©.02 0.0 4. . <
1 260 0,02 0.00 L o :
' 1 310 0.02_ _ _0.C0 L _
L 1 320 0,02 D.00 ' \ .
— . * 1 339 0,02 0.0 3, ~ -
— 13 40 0,02 0,00 . __ - 3 : i
) I 350 0.02 0.00 3.
. - t 360 0.02 0.00 3. . ;
. —1l. 410 _ 0,02 _0.00 k P
_— 1 4720 0.02 0.00 3.
. 1 430 0.02 o.M 3. st
e 1450 .02 N.00 - I - -
1 4 50 0.02. 0.00 P
1 %80 0,02 0.00 2.
" 1 _5 10 0,02 0.00 P
. 1 520 0,02 0.00 2. . :
. 1 530 (.02 9.00 2.
- 1, 540 0,02 0.09 2.
1" 5750 0.02 0.00 2. ) T
. 1 560 0,02 0.00 2. - . .
e e e e _ 610 0.05 __ 0,03 3, ' g

H
.



T 6207 0.05 0,03 o B
A 1 &30 0.0% 0,03 15.
- I 6 640 _ 0.0% _ 0.03 27
176507 "0.08 0.9 44,
T 86480 0,05 0.03 " Gy
. Y T 10 0.05 0,03 92,
- - T 7 200 0.0% - 0.93 122,
1 730 0.05 0.03 158, -
1_T 40 _ 0.05_ 0.03 189,
y 12730 0,08 o, 227,
vl T 60 0,05 3.2 255. -
L 810 0.0% _0.793 284,
- Y820 0.05 . 0.03 310,
1 B30 0.,0% 0,03 332,
. - 1_8.40 0,05 _ 0,03 350,
y 17 8750 T0,05 0,93 356,
. , I 860 ‘0,05 0.03. 3719,
1 910 0.05 _0.03 M1,
- . T 920 0,05 0,03 400,
- ' \ . 1 930 0,05 0,03 »08,
1940 0,05 0.03 415.
N I~ 9750 "0.05 0.03 31,
. . 1 960 0,05 0.03 427,
N 1 IO 19 o-qs 0.03 *3!.
g 1 10 207 6.d5  0.0F T
1 10 30 Q.05 0.03 438.
1 10 40 0,05 0.03 440,
- ; 1 10750 <05 0.03 4“3,
. 1 10 60 0,05 0.03 “45,
; 11110 0.95 _ _0.03 446, .
" 1740 20" "0.6%  0.03 %48,  °
111 39 . 0.05 0.03 449,
1 11 40 0.05_ 0.03 450
~ I 1780 0.05 0,03 51,
I 11 47 0,05 0.03 451,
1 12 10  0.28  0.26 460,
~ 1 12720 0,28 0.26 491
1 12 30 0.28 0.26 552,
5 1 12 40 0.28 _ 0.26 66%e
1 12 5? 0-28 0.26 7??0 '_
1 12 60 0.28 . 9.26 93,
. T 1310 0.33  0.31 1145,
- : 171320 0.33 0.31 1381,
. 1 1330  0.33 0.3l 1662,
_ . 1 13 40 0.33  0.31 1921.
- 11353 0.3% 0.3L 2209,
11360 0,33 0.31 2496,
[ 1 14 10  0.42  0.40 2773,
] P14 20 0.42 G.40 35373,
. . L 14 30 0.42 0.40 3280,
. L 14 40 0,42 0.4%0 3518,
’ L % S0 0.42 0a%0 377,
. L 14 60 0.682 0.40 3970.
115 10 1.05  1.03 4208,
171520 1,05 1[.03 %498,
L 1530 1,05 1,03 4861,
. 115 0 1.05  1.03 5307.
1715754 . 1.05  1.83 5840,
I 1560 1,05 1.03 4459,
1 16 10 0.39__ 0.37 7134,
~ " T Y6 207 0.3 0.37 76802,
. 11630 0.39 0,37 84ls,
1 16 40 0.39  0.37 8942,
= - 17167567 0.39  0.3F 9352,
' P 1 16 &0 0.39 0.37 521 -
1. 17 10 0.3l 0.9 9714, !
~ 1712677 0,31 .29 962274 - v
- . ‘ 117 30 0.1 0.29 9378,
) . 117 40 0.31 _ 0.29 90214 .
~ T 5677 0,30 v.29 8587,
X 11769 0.31 0.29 6111.
1 18 iu  0.03  0.01 7633,
- " T 18 247 70.0% - 0.01 113100
118 30 Q.03 o.M 6714,
1 38 40 0.03  0.01 6258,
e 7187807 0,03 4,01 5793,
‘L 1B 60 0.03 0.01 5320.
119 10 0,03 Q.01 4840,
, T T 197207 0,03 o.0f 43604
11936 0.03 0.01 31889.
- 1 19 40 0,03 0.01 2633,
- y 119750 0,03 0,01 2997,
1 19 60 0.03 0.0k 2591.
v . 1 20 10 0.03 0.0 2228,
- ; 1720207 70.05 7 0.0L 1916c
. 1 20 306 0,03 0.9} 1650,
! 1 20 40 _0.03___0.0L L1424, SR
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——— 20 50T 0 YT 0L 1231,
1 20 60 0,03  0.01 1066,
121 10 __0.03 001 959
e TN 2720 T T 0L08TT0LGY 931 - -
12130 0.03 0.01 A, . . .
t 21 40  0.03  0.01 849, ! .
T2 50T OLDI T UL0T . Bi%e pe
121 60 0.03 0.0 783, . .
1 2210  0.03  0.01 152, .
, e T Z2 207 0503 0.01 T1eZe .
’ 122 30 0.03 0.01 93, [ -
. 1 22 40 0,03 0.0l 566, .
. 1722 50" 0,03 0. 0f 8395
12260 0.03 0,01 614, -
1 23 10 0.03  0.01 549,
123720 270370501 546, T ‘ N
12330 .03 0.01 544, .
l 23 40 0._0: ___0'._01 522- - e , _._..*,__u......... ._.E‘#. , ___ 1-&-’
1 L1 ad ; \ * _«--..‘------ g
| 12360 G6.03 0.01. 48ia R
' ; SUN Z0.28 LTe40 266027, - o
- : PEAX _ 6-HOUR _ 24-MOUR _T2-HOUR  _ YOTAL VOLUME TR
TFS $71%. 0615 i84T. ise7. 266023
. INCHES 14.38 11,54 17.54 17.54
AC=F7 3007. 3665, 3666, 3666, e e o
: . . . \ .
r esasasssso FTeTTYTY IV RSP RERE CEEIBEEERE cEssssttse '
e - SUB=AREA RUNDFF CONPUTAVION S .
. __SUB-AREA NO.2 L . . :
. ISTAQ  ICOMP  JECON  ITAPE JPLY JPRT  LNANE :
2 0, 0 0 , 0 [ 1 . :
— - HYDROGRAPR DATA T .
) IMYDS TUNS  TAREA SNAP  TRSDA  TRSPC  RATIO  ISNGW ° ISARE  (O0CAL ° . )
F 1 1 2.90 0.9 0.0 1.00 0,0 0 9 .
, - . : PRECIP CATA )
' SPFE "PMS_ - RE . RI12 R24 R4S RT2 g
- 0.0  ‘15.00 111,00 123.00 136,00 0.0 0.0 0.0
i . L LOSS DATA i
STRRKR. DLIKR  RTIJl,  ERAIN  STRKS  RTIOK  STRTL  CNSTL  ALSMX  RTINP .
0.0 0.0 . 1.00 0.0 C.0 1.00 0.30  0.12 0.0 0.0 .
—— : UNIT HYOROGRAPH DATA . O
[ S : TPE 1.88  CPRO.TS  NTas O
T — : KECE §STON DATA
STRTOR 6,00 QRCSNE  ~0.10 RTIOR® 1.50

UNIT HYDROGRAPH 4% END-OF-PERLQD DRDINATE-. LAGS

i.l? HOURS, LPE O.T4 VOLS 1.00

22. 890. 161, 252, 348 447, _ S4b, #3h, T00. _ e
"—’762"___‘760'"‘——_?33. éT0. 5854 507, 439 380, 329. 285, '
24l. 2lk. 185, 60, 139. 120. 104. 90, T8. (1 19
- 59. 5. hhy 38. 33. 29« 25 28« 19. 16
T 1 £7 12+ 10, 9. N a. - . .
N Et.o-or-nmoo ) FLOW -
TIRE alN — EXCE CONP @ 3
— 1 010 0.02 0.0 '™ .
_ I 020 0.02 0.0 be .
l-h_o 30 0.02 0-00 S. *
L 040 0.02 0.350 5.
) °__50 0.02 0_900 Se e
— ¥ 060 0.02 [ %1 L 9
I 116 0,02 0.0 5.
_ 1 120  0.02 0.00 6. -
‘ T I°%0 9,02 0.00 EN . .
. ' 1 140 0.02 Q.00 &e ... . .
! 150 0.02 Q.00 he :
T (766 6. 020400 %e : -
1 2190 0.02 0.9 4o ot
1 226 0,02 0.00 3. - .
T 27307 o602 0,00 3. ;
1 240 0.02 0.00 3. s
- . 1 2 %50 D.02 0000 3. — .
. T 260" 0.02 0.40 3., .
1 310 0.02 0.00 3. . -
- 1 320 0.02_  0.00 3.
- - 1737307 0.8 9.00 - 3. N T
_ . 1 340 0.02 O.00 2. . .
- ————l. 330 002 0.00 2. .- ST TSP SN S U
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1 360 0,027 0.00 2« HEia It e
1 & 10 0.02 Q.00 2e .
. 1 b 20 D a2 309 2.
- 17 4730677002 0.03 3 - i
1 4 4C 0.02 0,00 2. .
-, I 450 0.02 0.00 © 24 )
: 1% 8077 0,02 (1] Ze a—
1 %13 06.02 0,00 _ 2.
i 1 520 0,02 Q.00 2e
- T 536 0,02 0.00 Z. —
. ‘1T S so 0.02 0. Q0 2e .
l 5 0_,.02 0.00 l. .
s sc. T 0.027  wa00 1 —
1t 610 0.05 9,03 2. R
1 [ 20 __0:_05 0003 ‘- ‘.
I 6730 0.05  0.03 Y -
1 6 40 0.05 0.03 t7.
. 1650 0.55 0,03 27,
1787607 C.05  D.03 Qe —
1 710 0.05 0.0 57.
‘ 1 720 0,05 0,03 Tbe
T 7307 005  G.03 97, =
I T 40 0.05 0.03 119«
. 1 750 _0.05 0,03 ITY
177 80 7 0.05 0,03 1644
1 810 0.05 0.03 166,
1 820 0,05 0403 20be
— 1787307 0.05 0.03 224,
. 1 8 40 0.05 (.03 239, »
1 8 50 0.05__ 0.03 252,
1778 607 0.057 " 0.03 264, T,
. i 910 0.05%5 0.03 274,
. _1 920 0.05 0.03 282,
1779 307 "0.0% 0.03 209.
1 9 40 0,35 Q.03 296
‘. __i_950 _ 0.05__ 0.0% 30t. -
1779 607 0,05 0.03 3064 -
1 10 16 0.05 9.03 31 0.
11020  0.05__ 0.03 T _
F10°3077 0,05 0.0 317, )
1 10 40 0.0% 0.03 320. .
__ 110 50 __0,05___0,0% 322, .
1710760777005 0.03 324,
L1110 0.05 0.03 326.
1 11 20  0.0% 0.0% 327. o
I"TL730° c¢los” 0,03 329, oo
e - 1 11 &0 0.09 0.03 330.
_ - ) S 111 50 0.05__ _0.03 33} —_—
_ 111 68 70.05 0.03 33l. . ;
. 11210 0.28 0.26 337.
1 12 20 0.25 Q.26 356s
17127307 T0.28" 0.6 "393, .
T 1 12 40 0.28 0.26 451.
. 112 50 __0.28__ 0.26 530 -
1 12 60 0 Za O-Zb 632,
11310 ©0.33 0.3 7584
113 20 0.33__ 0.31 907,
. 1713 307 0.33  D.31 . 1089
. . . 1 13 40 0.33 0.31 12%8.
_1.13 50 0.33__ 0.3% 1451, LA
11376077706.337 70231 1649,
* . - 1 14 10 0.42 0.40 1847, M
_ 1 14 20 Q.42 _ 0440 2042, —
N CTTETL4TIOTT 0427 0440 2227. .
.- 1 14 40 0,42  2.640 2404, L
. - 1 15 50, 0.42 _0.40 . _ 2573. B T T S T R B Py S
¥ - 1 14 60 0.42 . 0a%0  2Téls - -‘
. 1 1510 1.05 1.03 2916. .
115 20 __1.05__ 103 3122,
11530 1.05 1.03 33712,
- 1 15 40  1.05 1.03 3671. .
— LI 115 50 __1.05___3.03 4023,
. . 115 60 1.05 1.03 4429, :
. : 1 16 10  0.3% 0.37 4873.
: 1 16 20  0.39 _ 037 5324, e
b 1°16 30 0.39 0,37 5749,
. o .o 1 16 40 0.39 0.37 6130 ' .
— (] _1__16 50 . 0-39___0a37 6450, pa—
1 16 60  0.39  0.37 6693
17 16 0.3F 0.29 6044
11720 _0.31_ 0.29 6384, e
' e 1173370430 0429 681%.
. - . 1 17 40 Q.31  0.29 66544 -
_ - . __4.17 50__ 0.31___0.29 64248 —r
: : 1 17760  0.31 0.29 6147 . '
1 i810 0.03 0.0 S838.
1.18 20 0.93 Q.01 5517 s
. i ; 1718 307 0.03 0.01 5198, * '
- ' 11840 0.03 0.01 “879.
e . 118 50 . 0.03 0.04 4557.
: D-18



g ke

— 11860 0.03 0.01 4230,
L 119 1o 6.03 0,0t 3897, '
119 20 0,03 0,01 356l
e Lb 1973077 0.03 0.0} 3228,
st s 1 1940 ©0.03 0.0 2901. .
119 50 . 0.03 _ 0.01 2565,
" . . I 19.60 0.03 0.01 2283,
. ) 1 20 30 0,03 .01 2002.
1. 22 2C__ D.03__ 0.0L 1748,
e T 20 307 0.03  0.01 1527,
t 20 40 0,03 Q.01 1338,
. 1 20 50 0.0) 0.0l 1170. : .
i 172076077 0,03 0.01 1026,
. 12110 0,03 J.01 901. .
i , 1 2170 _0,03__ 0,01 794,
17217367 803 T 00l 700.
1 2t 40  0.03 0.0l 5654
1_2L 50_. 0.03__ 0.0l 639,
T 21607 0.03 0.0l 6l3. .
12210 0,03 0.01 589. ' i
1 22 29 003 0.0% 565, —
17227307 003 0.0 3,
- 1 22 40 0.03 0.01 s21. i
T i 1 22 SC__0.03__ 0.01 S01. -
L ) 1722 60 G.03 0.01 Y .
12310 0,03 0,01 “62.
- ! 23 20 0.03_ 0.01 463, : e
- T 23730 0.03 0.0l %25, I ‘.
1 23 40 0,03 0.01 409.
; L 23 56 _D.03 0.3 393
— ; i 237607 0,05 0.0 377, N
. SUM 20,28 17-40  195524. ‘
PEAK 6-HOUR  24-HOUR  T2-HOUR  TOTAL VOLUNE
CFS 5854, 5422, 1358, 1356, 195522«
— TNLAEs 14.18 17242 1742 1T.42 .
* AC~FY 2194, 2695. 2695. 2695.
SRRESINESE SEEEEENSO R “"I'Ottt. [ X XYY L] SPRPBREEES
) SUB-AREA RUNGFF COMPUTATION o
SUB=AREA NO.3 - ;
ISTAQ  ICOMP  1ECON  ITAPE JPLY JPRI  INANE
: 3 0 0 0 [ -1
5
- HYDROGRAPH DATA " . .
YOG 1UMG  TARER SHAP  TRSDA  TRSPL  RAYID  I1SNOW  1SANE  LDCAL
1 L 108 0.0 0.0 1:00 Q.0 . @ o - 0.
o ’ ‘ PRECIP DATA
SPFE _pus R6 ___ R12 R24 RAB ng____g_ 26
. 0.0 15,00 111,00 125,00 135.00 0.0 0.0 R
- e e WSS DATA_
STAKR  OUTRA ~ “RETOL ~ ERATA  STRKS — RTIIK STATL  CNSTL  ALSMX  RTINP
© 0.0 0.0 1.00 0.0 0.0 1.09 0.30 0.12 0.0 0.0
. URIT HYDROSRAPH DATA . .
IR . e o©,7¢ CPe0.T5 NTA4 O
RECESSION DATA - T . .
STRYQ# 2.00 GRCSNE  -0.10 RTIORN 1.50 . ’

Mf CLARK COEFFICIENTS FRIM GIVEN SNYDER CP AND TP AKE TC# 5,79 AND Ré _2.86 JNTERVALS

UNIT HYDROGRAPH 19 END-OF~PERIDD ORDINATES, LAGE 0.T8 HOURSs L7# 0.74 VOLS LeQD

. 62, 219. 413, £77. 650, 605, 469, 329. 231, 163,
. l“. 80. 5‘. QO. 28. 20- 1‘. ‘o-. 'c °
—— " _END-OF-PER wn nou
o TIME™ "TRAIN T EXCS | CONP @ .
1 010 0.02 0.00 z. ’
! 1_0 20 0,02 _0.00 2.
1~ 038 0.02 0.00 2. )
. . 1 040 0,02 0.07 2.
— L0 50 0.02 0.00 2.
1 060 0,02 0.00 Ze
1 110 0.02 0.00 2. .
i1_ 120 0,02  0.00 le
. i~ 7% Toc0iT 0.00 1.
-, P 140 0.02 0.00 ) 98 .
- 1 150 0,02 0.00 le i
- 1 1 60 0,02 0.00 1.
- 1 F 4 lo 0.02 0-00 _l.’ ¢
———— ‘ « 1 220 0.02 0.00 le -
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I 2 30 J.02 0.00 le
I 1 240 0,02 0,00 1.
. . 1 250 _ 0.02__ 070 la
X . N I 2760 0.02 [\ ) le T . . g -
' ' 1 310 0.02 0.00 le T P
. _ 1 320 0.02 _0.00 1. i .
. "L ¥ 30 (.02 0.00 i \ —
1 340 0,02 90.00 1. I
‘ 1 350 0.02 0.00 le !
N 1737407 0,02 Q.00 ie -
. T 1 & 10 0,02 0.00 ™
e 1_%.20 0,02  0.00 le
) L &30 (@.02 0.C0 1.
/ . L & 40 0.02 0.00 1e N
1 %50  0.02  0.00 le
T I & 40 0.0Z 0.00 ie =
[ . t 510 0.02 0.00 le .
. 1 5_20 030_2 0.00 l. v
— - t 17 5730 0.027 0.00 Te - =
.1 540 0.02 0.00 1.
1550  .0.02 0,40 0.
- 1 % 50 0.02 Q00 O
ft 610 0.05 0.03 2.
1 620 0,05 0,03, N
- i 6730 0.05 0.03 = 21. A
: 1 6 40 0.05 0.03 39,
’ 1_ 6 5C._ 0.05  0.03 SBa )
T i~ 6 60°70.05 0.03 T6. I
1 710 0.05 0.93 0.
t 1_ 720 0,05 0,03 100, "
T ; 17730 70.05  0.03 107,
. L 7 40 0.05 0.03 112,
- 1 7 50 0.05_ 0.03 115, _
760 0,05 0.53 118, .
: - 1 810 0.05 0.03 119.
- 1° 820 __ 0.05___0.03 121,
| 1 83C 0.05 0.0% 121. .
: : 1 840 0.05 0.03° 122. .
) I_8 5C__0.05_ 0,03 122,
S 1 6860  0.05 0.03 123, '
; i . I 910 0.05  0.03 123,
N 1.9 20 0.05 _ 0.03 123.
y 179307 70.05 .03 123,
- 1 940 0.5 0,03 123,
1_950__0.05___ 0.03 123,
:- * l 9 50 0005 '0003 1230
: - 1 10 t0 0.05 0,03 123. .
1 10 20_ 0,05 0.03 123, ' :
1 10 30 0005 us 03 123. . -
1 10 40 0.05 0.03 123,
1 10 50__0.05_ 0,03 123.
171060 0,08 0.03 t23, ' .
1L 11 10 Q.05 0.03 123. :
. 1 11 26 _ G.05 _ 0.33 123.
1117337 0.05 o0.03 133,
1 11 40 0.05 033 123.
111 50 0.05  0.93 123, :
— T ; T IL760" 0.05  0.03 123,
. : \ 1 12 10 0.28 0.26 137. .
— 112 20 0,28__0.26 187. -
T 17127307 0.287  0.26 281, ’
' 1 1249 0.28 Q.26 412,
112 50 0.28 Q.26 560. _
= V127807 " 0.28 0.26 697,
. 1 13 1  0.33 (.31 808,
1 13 20 0.33 0.31 895, .
P 1713730 0.33 0.3%. 910, .
1 13 40 0.33 0.31 1039.
I t3 5C  0.33__ 0.4l 1tal.
. v 1 137600 0233 0.31 1153,
1 14 10 0.42 0.40 1197,
L 14 20 0.42__ 0.40 1242,
TETi6 30 7T T 044270440 1296, i
. 1 14,40  0.42  0.40 1358. . :
L 1% 50 0.42" Q.40 1421, s
17147607 70427 0440 1478,
£ 15 10 1.05 (.03 1561 o~
e e e __ 11520 1.05___1.03__ 1731, : _
- 11530 1.05771.0% 2015, o T
. 1 15 49 1.05 i.03 2398,
115 90  1.05  1.03 = 2823. —
115 60 1.08 1.03 3z1%.
E - 1 16 10 0.39 0.37 3480, :
e - 116 20 _ 0.39___ 0.37 3540,
1 16 30 0,39 0.37 3422, .
. 1L 16 40 0.39 0.37 3144,
118 5C_ 0,39 _0.37 2764,
N 1 16 60 0,39  0.37 2433,
. 117 10 0.31  0.29 2152,
: 1.17.20 0.3 0.29 1940. .

D-20



117 30 "3.3i 70.29 “irr9,

117 40 0.31  0.29 ., 1626 .
1 17 50 0.31 ___0.29 - 1504 .° :
- - T 1. 17 60 0.3  0.29 1407, . : _
: 11810 0.03 0,01 1317, ) . . .- .
118 20 0,03 0.01 1203. i - : Cor SN
— 118730 o0.03 o.01 1052 A
- 1 18 40 0,03  0.01 867, v
L 156 50 0.03 0.01 669, -
- 18760 0.03 0.0l 489, ] R . . . -
11910 0.03 0.01 354, : ’ . S
: . 1 1% 20__ 0,03 0.01 3604 : . : ;
- I 19°30° 0.03 0.0l 3271,
: : 119 40 0.03 0.0} 3l4e - C .
f 1 1950 0.03 0.0l 30L. . - _
s N 1719760 0,03 0.01 289
- - 12010 0.03 0.0 278.
- . 1 20 200,03 0.0l 267, ‘e : : .
- i 2030 .05 0.0 256, - - .
‘ ‘ 1 20 40  0.03 0.01 246. :
- : 1 20 50 0.03__ 0.01 236.
’ : i720766 0,63 0.01 . 227a
T ) . 12110 0.03 0.01 216.
. - 1 21 20 0,03 0.01 209, -
p— : 1721°307 0.0 G.0l 201, : .
. ; 1 21 40 0.03 0.01 193,
I 21 SN0 __ 0.03 __0.01 185,
172076070008 0.0 176,
. 122 1c - 0.03 0.0L 171
, : 1 22 20 0.03_ 9.01 164, M 2
- 17227307 0.03  9.0L 157, ‘
1 22 4c 0,03 0O.0L 151.
1422 50 0.03_ Q.01 145,
1 227607 Q.03 0480 . - 139. :
S 12310 0.03 0.01 134, , -
1 2320 - 0.03 _ 0,01 129. - :
" ? 1 237307 0.03 J.01 123,
. 123 40 0.03 0.01 119. . -
- - L 23 50  0.03 0.01 114, i
- T 23 60 0,03 0.01 10%9.

SUM  20.28 ~17.40 T4888.

’ B PEAX $=HOUR 24=~HUUR ~ T2-HDUR TOTAL VOLUME - .
( .. CFS 2548, 1742, 520. 520. 74380, :
- : “TRCAES TTUi5.29 13.25 10,25 19.25
: AC-FT 864. 1032. 1032, 1032.
—_ - ' ol
— v :
;.‘.“t.‘. e .“.".'t PSSR ESR SEAENESLE ”"..”."

I : SUB~AREA RUNCFF COMPUTATION . ' T

— ' SUB-AREA NO.& :
A iSTAQ  TCOMP  TECON ~ ITAPE  JPLT  JPRY  INARE
s o o o o o 1

HYDROGRAPH DATA 5 :
IH"VDf 1043 TAREA SNAP  YRSDA  TRSPC  RATID ISNDW  ISAME  LOCAL

— 1 156 0.9 (Y] 1:00 0.0 (") L 2 :
. PRECIP DATA L= o
— SPFE pMS Ré R12 R24& R48 RT2_ ___R9S ’
. 0.0 . 15.00 111.09 123.00 135.00 6.0 0.0 0.0 |
. +
U : —— LDSS DATA_ . . > -
SYRKR * DLTKR  RTIDL  ERAIN  STRKS  RTIDX  STRIL  CNSTL  ALSMX  RTINP
0.0 0.0 1.00 0.0 Q.0 1.00 0.30 | 0.12 0.0 0.0

: UNIT HYOROGRAPH DATA :
' © _ TIPS 1.00 CPu0.75 NTAZ O - -
L. . .
RECESSIAN DATA
STRTQE 3,07 QRCSNF -0.10 RITORS 1.50

INATE CLARK COCFFICIENTS FROM GIVEN_SVYDER _CP_AND TP ARZ TC#_T.31 AND R 3.6 INTERVALS 0
. UNJT HYDROGRAPH 26 ENO-UF-PERIOD URDINATES, LAGE  0.99 JO0URS. LPS O.T¢ VOLS 1.00
— 82. 187, 360, 540, 584, 155, Tol. 545, *98, 378.
251- 213. 165. 125. 95. 22. 55- QZ- 32. 24-
1. . s, © 10, S 8e . - '
D-21
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ENO-OF-PEALUD FLOW

TIME RAIN EXCS cone o,
.. 1010  0.02  0.00 3.
. I 020 0.02° Q.00 3.
1 030 0.02 0.00 3. .
] : 1 _0 40 0,02 0.00 3.
: i 0350 0.0 0.00 Ze =
T 060 0,02 0.00 2.
| * 1 1 10___0.02__ 0.00 2.
I 1 20 0.0 0.00 2e - -
- 1 130 0.02 0.00 2.
. 11 40 0,02 0.00 2.
A TS0 0,02 0.00 Ze .
1 1 &0 Q.02 0.00 2.
_ . ¢ 1 210  0.02 0.9 2
. 17 2720 7 0.0Z 0.0C 2.
’ T 230 Q.02 Q.09 2
_ 1 2 40 0002 0.00 2.
‘ 1T 27507 0.0Z  0.060 F
4 1 2 60 0-02 0000' l. [
. ‘L 1 310  0.02 _ 0.02 1. i
I~ 3 207 0.0z 0,60 A 5 e
. 1 330 0.02 0.00 1. ;
1 3 40 0,02 0.00 le L, .
) T 37506 0.02 0.00 ° 1e .
1 360 0,02  0.00 le iy
] . 1 410 0.02 0.00 1e . o
IR T T S I T RN s Sty e nparan. ke e ot e bl e R L = o T ——
. Y & 20 N.0F T 0.00 1. A AR
1 430 0.0 0.00 le —\ Y.
1 &40 0.02 0400 1. 1
T I % 50 G.0&  0.00 |
1 & %0 0.02 0,00 1a : \
1 510 0,02 Q.90 Lo, :
. T 5 287 0.0 G.03 1.
Vi 1 530 0.02 0.00 1.
1 540 0,02 0.00 le
- . 18 507 0.02 ~D.00 Te R
b 1 560 0.02 0.00 l. . .
. 1_ 610 0.05 0.03 24
T 6 207 0.05 0.03 8. j
1 630 0.05 0.03 19. .
o] L_640 0.05 0.03 35,
; 178 507 0,05 0,03 (1 CE —
“} -, 1 650 0,05 0,03 78. H o .
. I i . 1 T 10 2.05 (.03 100.
= 177726 70,057 0.63 1207 —
) 1 730G .05 0.03 135,
1 740 0.05 0.03 1464 -
= - T T TS0 T0L65 0,03 154, ,
1 760 0.05 0.03 161. ' -
. 1 810 J.05 0,03 166,
— - T 6 20 0.05 V.03 170.
, 1 830 0.05 0,03 113, .
. 1__3 40  0.05  0.03 1754
A LA I 8750  0,05" 0.03 176,
4 - 1 860 0,05 0.03 178, ° . .
. 1 910 0.05 0.0 178, .
- £ 9 20770067 003 179,
I 930 0.05 0.03 180.
1 9 40 0,05 0.0% 1804
- 0 P ¥ T T T P 1 180.
1 960 0.05 0.03 181. .
. 1 10 10 0.05 _0.03 18l.
' 1107307 0.0%  J.03 181, T
110 30 0.05 0.0 18l.
1 10 40 0.05  0.03 181 e
- T 1056 0.05 0.0% 1:3 I
. - 11060 0.0 0.03 181a . .
. - . 1 11 10  0.0%5 O.03 181«
y Y 1Y 26 0705 0,03 t8i.
£ 11 30 Q.05 G.03 181. -
P 11 4G 0.05 0.03 181,
11 %07 d.0%  0.03 187,
1 11 60 Q.05 0.03 18l.
1 1210  0.28 .26 192.
1712720 0.28  0.26 235,
112 30 Q.28 0.26 317.
1 12 40 _ 0.28 _ 0.26 #40.
. . } . I27s0™ 0.28 0.26 595,
. © 1 12 60 0,28 0.26 . 767, d
.- . . 1 13 10 0.33__ 0.31 940, L
- 171372077 0.337 0.31 1097, :
113 3¢ 0.33 0.31 1230.
. } 1 13 4% 0.33 0.31 13464 .
: X : ¥ 1713750 0233 0.31 1450,
: 1 i3 60 .0.33 0.31 1541.
0.40 1624,

. s ] . 1 14 10 0.42
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ST T ST T UL 16 20 T 0a42 T Daed T TTTTLT0MG
1 14 30 0.42 0.4 17684,
1 14 40 0.42 0% latb. °
— Y8750 0o%2 T 0.40 1951, .
3 14 60 D.42 0.40 2036. .
L1510 :i.05 1.03 2148. = - -
. T I5 LU l.0% 1-03 * 2333, . : |
- 1 1530 1,05 1.03 261 4. : . .
115 40 _ 1,05 1.03 2997, : .
——er 119750 1.05  1.03 3463, g
‘ 3 15 60 1.05 1.03 3968. : -
. _1.16 10 ___0.39__ 0.37 4425,
— 1716 207 039 (.37 4724,
. 1 16 30  0.39 0.37 481la
o L 16 4G _ 0.39__ 0.3T %5699
e 1 1650 0.39 0.37 4431,
! 1 16 80  0.39  0.37 4071. N
. 117 10 0.3 0.79 3678, :
— - 1717 20 T0.31 T 0.29 3315, Y :
: 117 30 0.31  0.29 3016. :
| 1 17 40__0.31__0.29 2766,
— T 17750  0.31° 0.29 2554 :
117 60 0.31 0.29 2373. :
118 10 0.03 0.0} 2207.
T 118720  0.03  0.01 2033, g
: 118 310 0.63  0.01 1851, .
1_18 40 __0.03 _ 0.01 1621, :
- ¥ 1 187507 0,03 0.01 1379,
) 1 18 60 0.03 0.0 1131.
- 119 10 _0.03 -0.01 890,
- 1719 20 70.03 0.0l 687.
' 11939 0.03 3.01 529,
1. 19 40__0.03 0.0l 470,
1 197567 0,63 0©.01 451, -
‘ 119 60 0.03 0.01 433,
T 1.20.10__ 0,03 __ 0.01 416
— I 2672077 0,03 0.91 399,
[ - 1 20 30 0.03 0O.01 383,
120 #0__0.03__0.01 368, .
T 1 20 S¢” 0.03 .0.51 354
1 20 5¢  0.03 .ol 340.
. 1 21-10_ 0.03 _ 0.00 ‘328, .
B 1 20720 0.03 0.0 313.
1 21 30 0.03 0.01 301.
i 121 400,03 0.01 289+
’ 1720 597 70.43 0.0 277, \
- T 121 60 0.03 0.7 266, .
1 22 10 0.03_ 0.01 2564
- 1 227207 o.o3  v.01 24k
- 1 2230 0.03  0.01 236. -
. 1 Z2 40 | 0.03 0.0l 226.
— N 1 22756 0.0% 0,01 2i7e
‘ 12260 0,03 0.02 209,
_ 123 10 0.03  0.01 200
v > 1 235267 0703 0.00 192.
.1 2330 0.03 0.01 185. .
o 1 23 400,03 0.0} 177a :
T 25750 _ 0403 O.01 170.
. 1 23 60  0.03 0.0L 164a ’
TSUN 20,38 17.%0 1090%1.
— PEAR &~HIYR  24~HIUR___T2-HOUR __ JOTAL_ vm.une
Try Vil 2532, 757, 757, i9903%.
INCHES 15.10 18,06 18.06 18.06
. AC=FT 1256. 1503, 1503, 1503, —
N . :
e
owr
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SEERS SN o _-1

sseesstes sesssRens sEasesste
: . SUB-AREA RUNOFF CONPUTATION . - -
. ' SUB-AREA_NO.S L ~ : ' 4
: ISTAQ ICOMP  TECON S TAPE LT IPRT  INAME -
s e 0 0 o 1 . - _
B ) : WYGROGRASH DATA - i =
: / 1HY0G TUHG  TAREA SNAP  TRSDA  TRSPC  RATID  ISNOM  ISAME  LOCAL
i 1 _ b __0.70 0.0 0.9 100 ___0,0 Q [« I o _
- f . PRECIP DATA . .
, SPFE PMS ‘' Ré& R12 R24 R&D R72 R9S .
i i N 0.9 15.00 111.00 123.00 135,00 0.0 0.0 0.0 - ]
. [ _ e e . LOSS DATA_ _ : : :
: STRKR  DLTKR  RTIGL ERAGA  STRKS ~ RTIOK  STRTL - CNSTL  ALSMX  RTINP
0.0 0.0 1.00 0.0 0.0 < 120 0.30 0.17 0.0 0.0
. UNIT HYDROGAAPH DATA . - : l
: TIPS 0.71 LPRO.TS NTAS O : .
—~ : RECESSTON DATA - -
SIATOR 2.00 QRCSNS  =D.10  RTIONS 1.50

PPRIXIVATL CLARK COEFFICIENTS FkIM GIVEN SSYOUCR CP AND TP ARE TCH S.0L AND R# 2.41 INTERVALS

UKIT HYNDROGRAPH 16 END-CF-PER10D ORDINATESy LAGE  0.71 HOURS, CP# 0.75 VOLE 1.00
4“0 1124 329.._ ‘3.“‘0 ‘!_00 '01.0_- 29_’0 192« 126a ‘_3_- 1
o 54, 36w 23. 15« ] 10. Te
END-OF-PER 100 _FLOW -
7 TIRE RAIN  EXCS™ . COMP Q@ :
. * T 010 0.02 0.00 2+
. ! 1 020 0.02_ _0.00 2. )
" T 17707307 T0.02°  0.%0 Ze .
- i . 1 0 4C Q.02 - 0.00 2a
1 050  0.02 0.00 24
- l 0 60 O.DZ GoOD 2- H
. 1 116 0.02 0.00 2. ]
1 123 0.02 0.00 1.
T 17307 0,02 a.00 1
1 140 0.02 o0.00 | 9 -
1 150  0.02  0.00 ° 1.
BREE 7 171807 G.02  0.G8 Y
1 210 0.02 0.00 1. .
- 1 220 0.02 0.00 1.
17 27307 0.0 0.0G8 1e ~
1 .2 40 0.02 0.00 1.
. 2> 1 250  0.02 0.00 ls
. 1 280 ~G8.0¢8 0.tm Ie .
: T 310 0.02° 0.Q0 1. L
1 320 0.02  0.00 “1a ;
— I~ 3 30 0.0F 0.0 le |
1 340 0.02 0.00 Le Y
1 350 0,02 0.00 te
; 1 360 0.0 000 Ie
. . 1 418 0.02 0.00 le -1
1 420 0.02 G.00 le v . R
T % 307 " 0.,0F " Cu00 [ : : \ !
1 4 40 0D.G2 0.00 i. . :
1 450 0.02 0.00 1. > |
— T & 60  0.02  0.00 le .
1 510 0,02 G.00 te .
. . 1 520 0.02_ 0.9 le :
= 1 % 30  U.02 ©.00 1.
. 1 5 40 0402 0.00 l.
1 550 0,02 0,90 O
I 5 60  0.02 0.00 Os
- 1 610 U.05 .03 2. . "
1 6 20  0.05 003 Te -
: 176 30  0.0% 0.03 17.
. 1 640 0.05 0.03 '30e
: § 1 _& 50 _0.05_  0.03 Yha
— v 1 & 60 0.05 0.03 56 i
1 710 0.0% 0.83 654
1t 720 0.0% 0.03 Tle
17717307 0,35 0«03 The
- 1 T 40 0.05 0.03 e
1L_7% 0,05 0.03 18.
g : L Y60  G.05 0.03 80,
. . ; 1 810 0.0%5 0.03 80. .
: e } 1 & 20, 2.5 C.03 Bl.
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18 307 9.9 .09 Ble '
I B 40 0.05 0.03 al. : L ; .
i _850  05.05 0,03 Bl . . . —
T 78607 0,05 9.03 B 1 P .. : R .
— * ., ! 1 % 10 0.05 Q.03 [ 199 . - . . . ’
5 “ 1. 920, 0,05 0,03 ° 6l -
— } 9 310 0.05 0.03 . 8l.
1 9 46 . 0.05 0,03 8l.
1 950 0,05 0.03 _ Ble _
_ : 1 9e0T .05 0.03 8. I S P
11016 0.05 0.03 T 8l . ; . JEATE
P 1 10 20- 0.05 Q.03 8l. . . . . - .
— I 1030 770.05 .0.03 si. -
1 10 40 0.05 .03 sl.
1 10 %0  0.05__ 0.03 8l.
- 11060 0.05 0.03 8i.
1 k1 10 0.05 0.03 8l.
t 11,20 _ 0.5 __ 0.03 s1. - .
- = T 11307 702,05 C€.03 sl. ~ * -
‘ 111 46 0.05 0.03 8l. L s
— 1 1t SO 0.05_ 0.023 8l. X . S :
— : . i71r' 607700058 0.03 8l. T
. - 11210 0.28 0.26 92, :
. Y 12 20 0.28 _ 0.26_ 131, ‘ -
171230 77 0.28- " 0.26 . 204 ¢ : T
— 1 12 40 0,28 0.26 303, .
. I 12 50 0,28 0.2¢ 410. . -
TTY 127607 T 0.26 0026 503,
1 1310 0.33 Q.31 5724 .
- 1 13 20 0,33 0.31 6264 .
T 307 00337 . 6124 . N
. .7 1 13 40. Q.33 0.3) 5. .
1 13 50  0.33  0.31 754, )
— 1715 60770.35 0,31 185, T - -
' 1 14 10 D.42 0.40 - BlD. . R
1 14 20 " Ds42 _ 0.40 839, . . . o .
, 1714730 70,42 7 040 875«
I 1 14 40 Q.42 0.40 97, . . ,
1 14 50 0.42  0.40 959. - .
T 1% 607 042~ 0040 995, : A B j il .
115 X0 2,05 1.03 1053. - L v - :
, 115 20 1.05 163 1119, ‘ R N
. ¥ N * . T +
ad LTI T2 72 T TSN RES YR ISR R I8 ] ' *EBEEshnEE SEEEREVEIT
E . SUB-AREA RJUNOFF COMPUTATION

ISTAG  1COMP  TECON ITAPE  JPLT..  JPRT  INAME
6 0 o o . @ -0 1

. . . - HYDROGRAPH DATA . .
IHYDG TUMG TAREA SNAP TR50A TRSPL RAT O ISNOW ISAME LOC AL
1 .

1___ 3.9 9.0 0.0 LeD0 _ 0.0 Q 0 . 0
PRECIP DATA T

E; ' T _sSPEE pHs as R12 R4 R&B 72 RO
P

0.0.  15.00 *111.00 123.00 135.00 0.0 0.0 0.0 N .
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STRKH OLYKQ RTI0L Eﬂl_l“ STRKS . RIIOXK SIRTL CNSTY, ALSHX ATINP
0.0 °, 0.0 1.00 0.0 0.0 1.00 0.30 . 0.12 0.0 0.0
' - . URTT WYDROGRAPH DATA ) ron — -
B . P TPE 0.40  CPO.75 NTAD & ., T .
E . RECESSION DAIA' - )

o STRIOH 8.00 QRCSNE =0,10 RTIURS 1.50
ELLIRK COSFFECTENTS FRIM GIVEN SNYDER CP AND TP ARE TCH 3,14 AND R# 1039 INTERVALS

19

UKIT HYDROGRAPH € END-OF-PEREUD ORDINATES: LAGS 0440 HOURS, CP# 0.75 VOLS 1.00

3061. 4215. . 3163 1544, T28. . 343. 1620 . V6.
END-OF=PERIOD FLOW
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TIME  RAIN_ ExXCS CoNe 0
- ) 010 Q.02 000 8 L
. . 1 029 0.02 0.00 Te b .
N 1_030 0,02 0.00 Te : - -
170740 0.0Z 0.00 Ve - ] o :
) 1 050 0.02 0.00 Te : ' Ty
1 060 0.02 0.00 6. L i
T 1 167 0.0 0.00 5. : T "
1 120 0.02 0,00 6. L . o
L 133 0.02 0.00 &



1Y T 0.0 O B0 5.
1 1 %0 Q.02 0.00 5.
I 1 60 0.02  0.00 5. .
I 2 i0770.,02  0.00 N e ——
T 220 0.02 000 5. . .
- 1 230 _0.0z__0.00 4e ;
Y 27840 0.02 0,00 - e
I 250 0.02 0.00 4o .
1 2 &4 01‘02 0.00 e -
T~ 316 0.0Z  G.00 'Y : . -
1 320 0.0z 0,00 4o v .
1 330 0.02_ 0,00 3.
T 3740 ~0.02° 0.0 3,
1 356 0.02 0.00 3. -
1 360 0,02 0,00 3,
17 % 10 0.02 0.00 3.
1 & 20 0.02 0,00 3. - s
—- P 430 _0.02 0,60 3. s
T4°%0° " 0.02 ~d.00 3. T T
1 4 50 Q.02 0.00" 2. .
1 4 60  0.02  0.00 2.
T 10 0.0 0.00 ) FIS = -
, 1 520 0.02 0.00 2.
1S 30 0.02__0.00 2
1 57407 04027 T6.00 F
1 556G 0.02 0.00 2.
1_ 560 0.02_ _0.00 2.
" T 610 0.95  0.03 31.
I 6 20 0.05 0,03 122, .
1630  0.05 0,03 = 249
787407 70405 0,03 343,
1 650 0.05 0.03 390.
i 6 60  0.05 0,03 412,
. : Y TF yéT ToubsT T Guo3 422,
. 1 720 0.05 0.03 421,
I 730 0.05__ 0.03 429, .
1 7T %07 T 005" T 0,03 429,
) 1 750 0.05 0,03 429.
: 1 7 60  0.05 -0,03 429,
~1- 8 197 Q.05 0.0% 429,
. I B 20 0.05 - 0,03 429,
. .1 830 0.05 0.03 429. . .
1778 40704057 0,03 4287 -
1 85 0.05 0,03 428.
1 B 6p - 0,05 0,03 4284 _
1779710770005 0.03 *28. ; .
I 920 0.5 p.03 428
‘1930 0.05__0.03 4284
77960 T 04057 003 4284
. 1 950 0.05 0,03 4284
. 1 9860 0,05 0,03 428.
TLTY0TY0 T u,08 T 0.0 [¥] Pa
. 1 1020 0.05 0,03 4284
1 10 30_ _0.05__ 0.03 4284
170 407 7T0LD5 0,03 4264
. 110 50 0.05 0.03 . 428
1 10 60 Q.05 0.03 428.
1170 9005 CL03 T4284
. 111 23 0,05 0,03 4284 ;
1 11 30 0.05__ 0,93 %28, o
1711 40 T 0.0577 0.03 4284
111 56 0.05 Q.03 428.
111 60 0.05 0,03 428. o
TT12° Y0 0028 " 0.26 Sh6a
1 12 20  0.28 - 0.26 1343, .
11230 0.28 0.26 2301, : —
1712 607 0,28 7 0.26 3021
112 50 0.28 0.26 3372.
112 60 0,28 0.26 3538, —
713167 "o 03T 6%, ‘
1 13 20 0,33 Q.31 14876 .
11330 0.33 0.31 4327 —
T T3 %07 0,337 031 %3043
. 113 50  0.33 0.3l 4389,
, 1 12 60 0,33  0.31 4429, —
T 14710 0,42 0,%0 “527T. N
L 14 20 0.42 0,40 4791, .
1 14 30 0,62 0,40 Slab. i
114 4077 70.427T0,4077 T T5%105
.. 1 14 50 O.42 - 0.40- 55384
1 14 60  0Ve42  Q.4d 5599, I
T E5° 707 1005 1503 5240,
’ 11526 1,05 1,03 8207, - . X
11530 1,05 1.03 10903y . L .oechesstozaieme
el e 115 40 1,05  1.02 12921, o
1 15 50 1.05 1,03 13907,
215 60 _ k.05  1.C3__ 14372, ». r——
1716 107 0.39 9.37 13952, .
) 116 20 0.39% 0.37 12056,
z — 1 36 30 0,39 0,37 . 9258, e
T
: D-26



1 16 &C J3.39 0.37 7152,
116 500 0.39  0.37 6124,
1 16 60 9.39__ _0.31_ 5639, _— e
1717710 0.31  2.29 5330 \
117 22 0.31  0.29 4968,
117 .30, 0,31 0.29 $566,
1TH2 407 T0.31 T0.29 4303,
L 17 50 0.31  D0.29 4174,
1 17 60__ 0.3 3.2 4114 M
11810 0.03 Q.01 3921 .
. 1 i6 20 0.03 0.C1 2965, -
1 13 30___0.03___0.01 1799,
1718 40  06.03 0.0} 1408, T
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1 18 50____0.03___0,0t 1294,
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119 20 0.03 0.J1 1194, . -
119 30 0.03_ 0.0l 1léé. )
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1 19 50  0.03 2.01 1057,
119 60 0,03 0.0t 1015, . ¢
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1 20 20  2.03 0.01 9356, . R
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T 120 7%0" TT0.03 0.0t 863,
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1 20 60 0.03__ 0.0t T96s . _
217107 0,037 0.0l Tk,
1 2t 20 0.03 0.31 T34,
1L 21 30 _0.03__ 0.01_ _  705. ‘
th 21 4677 0.337 9. 01 T Te17.
1 21 50 0.03 Q.o0l 650.
LYl sn 0.03 0,01 624,
17227167 0.03 3.51 599, .
1 2220 9.03 0.04 575.
12230 0.03 _9.01 . 552s .
17227497 0003 6,01 rEY
. 1 22 50 0.03 0.01 509
: 1 22 60 _ 0.03 _0.0% 459,
on ' 2371¢ " 0,03 ~ 0.0t 70,
1 2320 0.03 0.0 451, . .
123 30__ 0,03 __J.31 433, !
- 17237°%07 6.037 0,01 “416.
' I 23 52 0.03 0.0l 399, -
. 1 23 50 0.03  0.01 384.
M -
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— - - —" -
1
1 .
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— 4 8. 8. Te o 1 42, AS5Ta 329 _  4%0.__ —
614, 738, 826, 91, 9985, 1071, 1141, 1206. - 126%. 1316,
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_15S4e 1561, 1567, 1572, 15717, 1581, __1584s___ 1987. . _ 1590. 1592, . ...
1593, 15950 1355, 2741, T404 8, 5273, 6244 7080, 7892, 8788,
117, 19692, 11352, L2052, 12789, 13652, 14508, 15472, 16193, 168L9,
_1s1a2s, 21069, 25159, 28973, 32039, 34692. _ _ 36268. . _3582T. _ 33939, L 32113,
30914, 29976, 7 29052, 27933, 26640. 25379. 24111, 23028 21639, 19617
17241, 15542, 14125, 12727, 11459, 10367, 9336, 8425, 7590, 6803,
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‘ L . A i B 1 6 50 LT3534 G54, 323.
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. 1 7 20 17371 ATl. 330.
T T Tt 30 173804 V564 3z, T . S
. P 140 17389, 1u33. 33f. .
. 1 750 12400. 1106. 341, )
T TR PP PR S 17411. 11710 345 e e e e et e
4 - 1 810 17423 1235, 350, . ‘
: 1 820 L1436, 1290, 355.
CTITITITS T T TS T T T T8 30 7 {7450 L3357, 360. S - T
) L 8 40 ISITT I 1itv. 365,
) ; 1 & 50 L7478, 1411, EY 3 T
oo T T m e o - 1 8 %0 1793, 1439, 376 T T T e T
: 1 9190 17508, 140%. 382.
1 9 20 ATa23. 1484, 348.
o TTTTETTTTE T e e TTL 9 30 L1538, 1292, L T PO R |
L 9 49 11554, 1517, 399, .
) _ . . 1 9 50 17565, 1529, 405, ‘o
T T T I 9 60 175435, 1540, 4lie Tt s e e
. 1106 10 17600, 1550 417, . f
o e 210 20 12016 1557, 423 ] A
T T T T ST 7110 30 11632, 15644 429, . Tt T T T T e
) 1 10 4C 17¢47. L37C. 435, - .
L e 1 10 50 17663, 1575 4vl. e
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APPENDIX E-

Information as Contained in the Nationai Inventory of Dams



